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Abstract 

The genome of eukaryotes is organized into structural units of chromatin loops. This higher order 
organization is supported by a nuclear skeleton called the nuclear matrix. The genomic DNA as- 
sociated with the nuclear matrix is called the matrix associated region (MAR). Only a few 
genome-wide screens have been attempted, although many studies have characterized locus- 
specific MAR DNA sequences. In this study, a MAR DNA library was prepared from the Dro- 
sophila melanogaster Meigen (Diptera: Drosophilidae) genome. One of the sequences identified 
as a MAR was from a long terminal repeat region of 'roo' retrotransposon (roo MAR). Sequence 
analysis of roo MAR showed its distribution across the D. melanogaster genome, roo MAR also 
showed high sequence similarity with a previously identified MAR in Drosophila, namely the 
'gypsy' retrotransposon. Analysis of the genes flanking roo MAR insertions in the Drosophila 
genome showed that genes were co-ordinately expressed. The results from the present study in D. 
melanogaster suggest this sequence plays an important role in genome organization and function. 
The findings point to an evolutionary role of retrotransposons in shaping the genomic architecture 
of eukaryotes. 
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Introduction 

Chromatin in the eukaryotic nucleus is known 
to be organized into loop domains. Intranucle- 
ar space is compartmentalized into structural 
and functional domains (Spellman and Rubin 
2002; Sexton et al. 2007; Kadauke et al. 2009; 
Cremer and Cremer 2010). The structural fea- 
tures of the nucleus are the nuclear membrane, 
nucleolus, and heterochromatic and euchro- 
matic domains. The major flinctions involving 
chromatin, such as transcription, replication, 
repair, splicing, silencing, etc., are orchestrat- 
ed in the non-chromatin space of the nucleus 
(Cook et al. 1999; Lanctot et al. 2007). The 
nuclear matrix (NuMat) has been proposed to 
play an important role in this structural and 
functional organization, as proteins related to 
the nuclear functions have been found to be 
physically associated with NuMat (Berezney 
and Wei 1998; Kallapagoudar et al. 2010). 

Biochemically, NuMat is made of protein, 
RNA, and DNA. Protein and RNA constitute 
the bulk of NuMat, and only a small amount 
of DNA (-1%) is found to be associated with 
it (Berezney and Coffey 1977). The DNA se- 
quences associated with NuMat are called 
matrix-associated or scaffold-attachment re- 
gions (MARs/SARs). The MARs bind to 
NuMat and provide an anchor for higher order 
chromatin organization. This association is 
dynamic and varies in a cell-specific manner 
(Fey and Penman 1988; Dworetzky et al. 
1990; Cai et al. 2003; Varma and Mishra 
2011). 

Earlier studies indicated that the association of 
MARs with NuMat leads to the formation of 
50-200 kb chromatin loops that can act as in- 
dependent functional domains (Jackson et al. 
1990; Cremer and Cremer 2001). MAR DNA 
sequences range between 300 and 1000 bp in 
length and are AT rich (Boulikas 1993). These 
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sequences were shown to have special se- 
quence motifs, such as A-box 
(AATAAAAA/CAA) and T-box 

(TTTTATTTTT), and were also shown to 
bind to topoisomerase II, boundary element 
associated factor, and CCCTC-binding factor 
(CTCF) (Gasser and Laemmli 1986; Dunn et 
al. 2003; Pathak et al. 2007; Phillips et al. 
2009). Many times they also coincided with 
replication origin (Amati and Gasser 1988). 
Though MARs contain specialized sequences, 
no consensus sequence motif had been identi- 
fied before our study. It is presumed that the 
MAR property is determined by the structural 
similarities more than by the sequence simi- 
larity (Yamamura and Nomura 2001). 

Computational programs that screen for ge- 
nome wide occurrence of MAR sequences are 
far from perfect but they have useful predic- 
tive value (Evans et al. 2007). In the present 
study, a MAR DNA library from Drosophila 
melanogaster Meigen (Diptera: Droso- 
philidae) embryos was prepared. The long 
terminal repeat region (LTR) of transposable 
element 'roo ' was found as one of the MARs. 
Earlier studies have shown that a 350-bp se- 
quence at the 5'-UTR of the gypsy transposon 
also had a nuclear matrix binding property 
(Nabirochkin et al. 1998). The sequence 
alignment of roo MAR with the NuMat asso- 
ciated region of gypsy showed very high 
similarity. Interestingly, a significant propor- 
tion of genes present in the flanking region of 
roo transposon were found to be expressed in 
adult testes and ovaries. These findings point 
to the importance of transposable elements in 
genome organization and evolution. 
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Materials and Methods 

Isolation of MAR DNA of 0-16 hours old 
Drosophila melanogaster embryos 

Embryos (0-16 hrs old) were obtained from a 
laboratory population of D. melanogaster 
(Canton-S) maintained at 25° C. Embryos 
were collected and weighed. NuMat was pre- 
pared according to published protocol from 
0.1 g of embryos (Mirkovitch et al. 1984) with 
modifications as mentioned in Pathak et al. 
(2007) (Figure 1). Briefly, nuclei were isolat- 
ed in nuclear isolation buffer (15 mM Tris pH 
7.4, 40 mM KCl, 1 mM EDTA, 0.1 mM 
EGTA, 0.1 mM PMSF, 0.25 mM spermidine, 
and 0.5% (v/v) Triton-X 100) with 0.25 M 
sucrose. The nuclear pellet was digested with 
digestion buffer (20 mM Tris pH 7.4, 20 mM 
KCl, 70 mM NaCl, 10 mM MgC12, 0.125 mM 
spermidine, 1 mM PMSF, 0.5% Triton-X 100, 
10 U/mL RNase In, and 40 U/p-L DNase I) at 
4° C for 1 hr to remove chromatin. Extraction 
was carried out sequentially with 0.4 M NaCl 
and then with 2.0 M NaCl, each for 5 min, in 
extraction buffer (10 mM Hepes pH7.5, 4 mM 
EDTA, 0.25 mM spermidine, 0.1 mM PMSF, 
0.5% (v/v) Triton X-100). The final pellet af- 
ter extraction was washed 2 times with wash 
buffer (5 mM Tris, 20 mM KCl, 1 mM 
EDTA, 0.25 mM spermidine, 0.1 mm PMSF), 
and DNA was isolated from the pellet using a 
DNeasy Blood and Tissue kit (Qiagen, 
www.qiagen.com ). 

Preparation of MAR DNA library 

The isolated MAR DNA was made blunt end 
with DNA polymerase I, large (Klenow) 
fragment (New England Biolabs, 
www.neb.com ) and ligated to pMOS blunt 
end vector (Amersham kit, GE Healthcare, 
www.gelifesciences.com ) according to the 
manufacturer's instructions. Transformed col- 
onies were screened on blue -white selection 
and checked for inserts by restriction enzyme 
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Figure I . A: Flow chart of steps used for the isolation of MAR 
DNA from Drosophila melanogaster embryos. B: Ethldium 
bromide stained \% agarose gel showing size distribution of 
MAR DNA from D. melanogaster embryos. Genomic DNA (lane 
I); MAR DNA (lane 2); Isolated MAR DNA digested with 
DNase I (lane 3); 100 bp DNA marker (Lane M). High quality 
figures are available online. 



digestions. DNA inserts in the plasmids were 
sequenced by the cycle sequencing method 
using the Big Dye terminator version 1.1 cy- 
cle sequencing kit (Applied Biosystems, 
www.appliedbiosystems.com ) and an ABI 
Prism 310 Automated DNA sequencer (Ap- 
plied Biosystems) with M13F and T7 primers. 

Analysis of library sequences 

The library sequences were analyzed for 
MAR potential by MAR-WIZ program (Singh 
2000) under the default parameters setting. 
The results are given in Table 1 . 

The MAR sequences were also analyzed for 
binding sites of DNA-binding proteins, such 
as boundary element associated factor, GAGA 
factor, zeste-white 5, suppressor of hairy 
wing, and dCTCF, using a bioinformatic tool 
known as "chromatin domain boundary ele- 
ment search tool - cdBEST" (Srinivasan and 
Mishra 2012). These proteins are know to in- 
teract with chromatin domain boundaries, and 
most of them have also been shown to bind 
with MARs. The results of the analysis are 
presented in Supplementary Table 1 . 
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Fig 2 



A MAR 18 sequence 



AGATAGGCAGATGTGCCCGAGCOTGGGACCTCGATAAGGCGGOGACTATTTACT 
TAGGCCTCTGCGTAGGCCATTTACTTTAAGATGCGATTCTCATGTCACCTATTTAA 
ACCGAAGATATTTCCAAATAAAATCAGTTTCTTACAAAAACTCAACGAOTAAAGTC 
TTCTTATTTQQQATTTTACAT 




ElBr stained Gel 



Southern with 
3''P-MAR DNA 



Figure 2. A: Sequence of MARIS (roo transposon) clone 
found in MAR of Drosophila mdanogaster. B: Southern blot 
analysis of PGR amplified roo LTR and control regions. Left 
panel shows the resolution of PGR amplicons on a 1.2% agarose 
gel. roo LTR (lane I ), Wnt4 control (lane 2), Arc control (lane 
3), Wnt6 control (lane 4), 100 bp ladder (lane M). The right 
panel shows Southern hybridization of the gel with 32P-|abelled 
MAR DNA. High quality figures are available online. 



Analysis of MARIS {roo MAR) sequence 

The library sequences were aligned with the 
Drosophila genome using NCBI-BLAST pro- 
gram ( http://www.ncbi.nlm.nih.gov/ ). Of 
these, the MARIS sequence was found to cor- 
respond to the LTR of roo transposon. Before 
proceeding further with any analysis, we first 
wanted to validate that the LTR of roo was 
actually associated with NuMat. To do this, an 
in vivo MAR assay was performed. Primers 
were designed to PGR amplify a region that 
enclosed the MARIS sequence in the LTR of 
roo element (forward primer: 
5'CCGCCTCCTAAAATAGTCCC3'; reverse 
primer: 5 ' CCTTACCTTTGGTAGGGGGA3 ' ; 
amplicon size: 299 bp). As controls, primers 
were designed that amplified sequences of the 
D. melanogaster genome from an exon (in arc 
gene: forward primer: 
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5'GGAGAGGATTCAGGGTCACA3'; re- 
verse primer: 
5'GTTAGGGGAGGAGGAGCAAC3'; am- 
plicon size: 2S0 bp), an intron (in Wnt6 gene: 
forward primer: 
5'GAGAGACGGGTTTCGTGAAC3'; re- 
verse primer: 
5'CTTACCAATCGACCTGCGTT3'; am- 
plicon size: 514 bp), or an intergenic region 
(5' of Wnt4 gene: forward primer: 
5'GATCTAGGCCGCATGGTAAA3'; re- 
verse primer: 
5'CGAGAGCTGAACCGAAAATC3'; am- 
plicon size: 497 bp). These control fragments 
were from regions close to roo insertions. The 
amplicons were resolved on a 1.2% TAE- 
agarose gel and transferred onto Nylon NY+ 
membrane in 20X SSC by capillary transfer. 
MAR DNA (obtained as mentioned above 
from D. melanogaster embryos) was labelled 
with ^^P-dATP by the random primer labelling 
method. Hybridization was carried out at 60° 
C in 0.5 M sodium phosphate/7% SDS for 16 
hr. The blot was washed stringently and ex- 
posed to a phosphor-imager screen for 4 hr. 
The results are presented in Figure 2. 

After validating that the roo LTR sequence 
was indeed retained in NuMat, in silico analy- 
sis of the transposon insertion sites in the 
Drosophila genome was performed. The 
NCBI-BLAST results were observed in a 
whole genome view. The 190 bp sequence 
was analyzed by MAR-WIZ to find out the 
sequences with high MAR potential. The roo 
MAR sequence was aligned to the previously 
identified MAR in gypsy transposon using 
CLUSTAL-W program ( www . c lustal . org ) . 
The results are presented in Figure 3. 

Analysis of genes that flank roo insertion 
sites in the Drosophila genome 

The sequence locations of the roo transposon 
insertions in the whole genome of D. melano- 
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Fig 3 A 
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Figure 3. Analysis of roo MAR sequence. A: Genome view of 
distribution of roo MAR sequence in Drosophila melanogaster. B: 
Analysis of roo MAR witin MAR-WIZ program. The regions with 
matrix association potential are shown as peal<s in the graph. 
The matrix potential is shown on the Y-axis, and DNA in base 
pairs Is shown on the X-axis. Sequences corresponding to the 
peaks are given below. Sequences relevant for MAR association 
are underlined. C: Sequence alignment of the roo MAR with the 
matrix-associated region of the gypsy transposable element 
using ClustalW program. On the gypsy sequence, topoisomer- 
ase II cleavage sites are marked with brackets and labelled 1-7. 
Sequences following ATC rule and an A-box are underlined. 
High quality figures are available online. 



gaster were taken from FlyBase 
( www.flybase.org ). The coordinates of the 
flanking genes were obtained from the release 
5.45 of D. melanogaster available in FlyBase. 
The nearest genes associated with the roo 
transposons (upstream, downstream, and those 
containing them) were extracted using an in- 
house written PERL script. For each of the 
associated genes. Fly Atlas anatomical expres- 
sion data were obtained from FlyBase. The 
results are presented in Supplementary Tables 
2 and 3 and Figure 4. 



Results 

Isolation of MAR DNA from D. melano- 
gaster embryos 

NuMat was prepared from 0-16 hr old D. 
melanogaster embryos using standard proto- 
col (Figure lA). Standard nuclear isolation 
protocols use hypertonic salt extraction to re- 
move digested DNA. Alternative protocols 
using low salt extraction have been developed 
with the argument that physiological levels of 
salt may better preserve the ultrasturcture. 
However, a survey of literature shows that 
both methods reveal similar ultrastructural 
features (reviewed in Nickerson 2001). We 
used the high salt extraction method, modified 
so that the salt extraction was performed slow- 
ly in a step-wise manner (from low to high 
salt) in the presence of mild detergent. This 
ensured that the extraction process is gentle 
and avoids artifacts. From the NuMat pellet, 
MAR DNA was isolated. The size of MAR 
DNA ranged between 100 and 500 bp. Upon 
digestion of the isolated MAR DNA with 
DNase I, it was confirmed that the isolated 
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Classification of roo transposons on basis of 
expression of flanking genes 
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Figure 4. Pie chart showing classification of roo transposons 
from Drosophila melanogaster genome based on expression of 
flanking genes. High quality figures are available online. 
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fragments were DNA and not RNA (Figure 
IB). The MAR DNA library was made ac- 
cording to the protocol described in the 
Methods. Despite repeated efforts, cloning did 
not give many colonies, probably because the 
MAR DNA were AT rich sequences with sec- 
ondary structures. Such sequences are not 
tolerated well by the bacteria and hence are 
difficult to clone (Godiska et al. 2010; Leach 
and Lindsay 1986). The obtained MAR DNA 
clones were checked for inserts by restriction 
digestion. The size of the inserts ranged from 
100 to 500 bp, correlating well with the size 
of the MAR DNA used for ligation. The 
clones were sequenced, and all the sequences 
obtained were found to be unique (Table 1). 

Analysis of the MAR DNA clones with 
MAR-WIZ and cdBEST programs 

All the MAR clones were analyzed for the 
NuMat binding properties by in silico analy- 
sis. As no single property is attributed to 
NuMat association, we checked for AT%, 
origin of replication sites, topoisomerase II 
cleavage sites, AT richness (regularly spaced 
AT repeats), ATC rule (a stretch of 20 or 
more nucleotides of A, T, or C) ,and MAR 
score (all the individual parameters were con- 
sidered, and those that had a potential higher 
than the threshold were given) with MAR- 
WIZ program (Singh 2000). Sixteen of the 35 
sequences showed AT% of more than 60% 
(Table 1). Origin of replication sites were 
found in all the MAR sequences except 3. 
Two-thirds of the sequences showed AT rich- 
ness. Sixteen sequences showed 
topoisomerase II sites. ATC rule was also fol- 
lowed by many of the clones, and most 
importantly all the clones showed maximum 
threshold for matrix association. All the se- 
quences satisfied more than one rule of 
NuMat association. This analysis clearly indi- 
cated that the obtained sequences have 
potential to associate with NuMat, and the li- 
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brary represents a subset of the whole genome 
of MAR DNA sequences from D. melano- 
gaster embryos. 

The binding motifs of a few DNA binding 
proteins, such as boundary element associated 
factor, GAGA factor, zeste-white 5, dCTCF, 
and suppressor of hairy wing, were also 
checked for in the cloned sequences, as these 
proteins are reported to bind to chromatin do- 
main boundaries as well as MAR sequences. 
Several boundaries have been shown to asso- 
ciate with NuMat, so whether any of the 
sequences had a potential for boundary activi- 
ty was also checked. To check this, the 
cdBEST program (Srinivasan and Mishra 
2012) was used. The program can be used for 
identification of recognition sequences of 
boundary interacting proteins as well as for 
identifying potential boundaries. The results 
(Supplementary Table 1) show that none of 
the MAR sequences cloned were predicted to 
be a potential boundary. Of the bounda- 
ry/MAR interacting proteins, the boundary 
element associated factor binding site was 
present in 10 sequences (-29%), the GAGA 
factor binding site was present in 10 sequenc- 
es (-29%)), and the zeste-white 5 binding site 
was present in 4 (-10%)) of the sequences. 
Although this data set is small, it indicates that 
all MAR sequences may not neccesarily act as 
boundaries and vice-versa. Further, MAR and 
boundary property, if present on the same se- 
quence, may be separable and not 
overlapping. 

LTR sequence from roo transposon is en- 
riched in NuMat 

One of the clones from the library, labeled as 
MARIS, corresponded to an 190 bp sequence 
in the LTR of roo retrotransposon (Figure 
2A). The complete roo retrotransposon ele- 
ment is 8.7 Kb, with a terminal repeat of 429 
bp (Kaminker et al. 2002). The association of 
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roo MAR with NuMat was validated by the in 
vivo MAR assay by Southern blotting. Primers 
were designed to amplify the LTR region of 
roo encompassing the MARIS sequence. As 
controls, exonic, intronic, and intergenic re- 
gions close to roo insertion sites in the 
Drosophila genome were used. A signal in the 
roo MAR lane indicates the presence of com- 
plimentary sequences in the labelled MAR 
pool used as a probe. The absence of signals 
in the other lanes indicates that those sequenc- 
es were not present in MAR in situ (Figure 
2B). This experiment confirmed that the roo 
LTR element is associated with the NuMat in 
vivo. 

In silico analysis of roo MAR sequence 

Upon BLAST analysis, roo MAR was shown 
to be present 250 times in the genome (56, 47, 
44, 59, and 46 times on X, 2L, 2R, 3L, and 3R 
chromosomes respectively) (Figure 3A). roo 
MAR sequences were found both at intergenic 
and intronic regions but never in an exon. 
Sometimes it was present more than once 
within the same intronic or intergenic region. 
The sequence of roo MAR when analyzed us- 
ing MAR-WIZ showed a region of maximum 
matrix association that extended from 95 bp to 
135 bp of the LTR (Figure 3B). This region 
had an origin of replication sequence 
(ATTTA), a curved DNA sequence 
(TTTAAA), an A-box (AAATAAAA), and a 
region that conformed with ATC rule (under- 
lined in the sequence). The other 2 regions 
with lower MAR potential also harbored 
origin of replication sequences and were AT 
rich. The sequence was flirther checked for its 
similarity with an already known MAR DNA 
sequence in Drosophila gypsy retrotranspos- 
on. Alignment showed overall 40-50% 
sequence similarity. In the gypsy MAR se- 
quence, topoisomerase II recognition sites are 
labelled as 1 to 7, and regions showing ATC 
rule are underlined (Figure 3C) (Nabirochkin 
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et al. 1998). The topoisomerase II recognition 
sequence numbered "7," and the regions fol- 
lowing ATC rule, showed high sequence 
conservation among gypsy and roo MAR. Fur- 
thermore, an A-box was present in both 
sequences. Thus, the 2 sequences were similar 
in regions important for MAR association. 

Analysis of roo-flanking genes in the Dro- 
sophila genome 

FlyBase showed 193 insertions of roo in the 
whole genome of which 151 were in the se- 
quenced region. Of the 151 places where roo 
transposon was inserted, 85 sites had a gene in 
the vicinity of those expressed in testes and 
ovaries (Supplementary Tables 2, 3), a signif- 
icant 56% of the 151 sequenced roo 
insertions. Of the rest, expression data for 
genes around 11% of the roo insertions were 
either not available or the genes were not ex- 
pressed in adult tissue. The remaining 33%) 
insertions had associated genes expressed in 
other tissues (Figure 4). This analysis indicat- 
ed a potential role for roo transposon in 
genome organization and regulated expression 
of distant genes via NuMat association. 

Discussion 

The genome in eukaryotes needs MAR re- 
gions to demarcate chromatin into domains 
and to regulate gene expression (Heng et al. 
2004; Razin et al. 2007). Many MARs have 
been characterized and are found to lie in gen- 
ie as well as intergenic regions of the genome. 
MARs have been shown to topologically con- 
strain DNA into loops. This plays an 
important role in compact packaging of the 
chromatin (Mirkovitch et al. 1984). As they 
are DNA sequences with special properties, 
several in silico programs attempt to predict 
these sequences on a genome-wide scale. 
MARs can target a DNA locus to a desired 
location for a specific function (Yusufzai and 
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Felsenfeld 2004). For example, in Drosophila, 
the scs' boundary sequence that demarcates 
hsp70 heat shock locus behaves as a MAR. It 
binds to the boundary element associated fac- 
tor and localizes to the NuMat (Pathak et al. 
2007). A similar example is gypsy retrotrans- 
poson, which is known to behave as an 
insulator. Gypsy DNA, along with its binding 
proteins, is located in the NuMat, and the in- 
tervening DNA between 2 gypsy insertions 
was found to be arranged in a loop (Byrd and 
Corces 2003). Mutation in the gypsy binding 
protein leads to disruption of the loop. In the 
context of spatial organization, such MAR- 
associated localization could simply reflect 
changes in transcriptional status or changes in 
organization of chromatin structure. 

In the present study, it was found that an 
abundant retrotransposon roo had a region 
that can bind to the NuMat. Transposon roo 
has been shown to be transcribed in a devel- 
opment and tissue-specific manner, and 
elements within the retrotransposon have been 
shown to act as c/^-regulatory elements 
(Bronner et al. 1995). The transposon is dis- 
tributed throughout the genome on all 
chromosomes. The genes flanking the trans- 
poson insertion site appeared to be 
coordinately regulated, as a sizable fraction of 
them were expressed in testes or ovaries. It 
would be ideal for the cell to have a few se- 
quences and multiply them many times to 
organize the genome instead of having differ- 
ent sequences for different regions. These 
repeat sequences could provide the mecha- 
nism to identify coordinately regulated genes 
and cluster them in appropriate regions for 
regulated expression. Transposons like roo, by 
virtue of NuMat association, can act as a tool 
to direct the spatial organization of the ge- 
nome and regulate expression. As they are 
mobile elements, they can lead to the creation 
of new domains by moving along the genome 
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and helping in evolution. The findings of our 
study strengthen the idea of the role of mobile 
genetic elements in genome organization and 
gene regulation (Kazazian 2004; Tomilin 
2008). 
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Table I. Characteristics of MAR DNA library sequences (Based on MAR-WIZ). Indvidual scores for origin of replication (ORI), Topoi- 
somerase II (Topoll) sites, AT richness, and ATC rule are given for forward and reverse strands in F/R format. 



MAR Seq. No 


Seq length 


AT% 


ORI pattern 


TOPOU 


AT richness 


ATC rule 


MAR Score 1 


MARl 


277 


54.6 


3/2 


0 


2/2 


0 


+ 


MAR2 


141 


54.4 


0/2 


0 


0 


0 


+ 


MAR3 


62 


60.3 


0/0 


0 


2/3 


0 


+ 


MAR4 


177 


69.6 


4/4 


0 


15/16 


0 




MARS 


74 


64.5 


1/2 


0 


5/3 


0 




iMAR6 


224 


74.6 


6/6 


1/0 


14/14 


20/7 


+ 


MAR7 


72 


65.9 


1/2 


0/1 


6/4 


0/7 




MAR8 


158 


42.4 


0 


1/0 


0 


0 


+ 


MAR9 


128 


49 


1/1 


1/0 


0 


0 




MARIO 


306 


50.3 


1/1 


0 


0 


0 


+ 


iMARU 


82 


64.2 


1/2 


0 


6/3 


0 


+ 


MAR12 


278 


57.7 


4/3 


0 


5/5 


1/0 


+ 


MAR 13 


73 


62.6 


1/2 


0 


5/3 


0 


+ 


MAR 14 


165 


69 


3/3 


0 


16/18 


0 


+ 


MAR 15 


301 


49.5 


1/0 


0 


0 


0 


-1- 


MARl 6 


301 


50.2 


1/0 


0 


0 


0 


+ 


MAR17 


123 


62.9 


1/0 


0 


1/3 


0/3 


+ 


MARl 8 


190 


59.3 


4/1 


0 


2/1 


0 


+ 


MARl 9 


100 


46.9 


- 


- 


- 


- 


- 


MAR20 


116 


65.5 


1/2 


0 


0 


0 


+ 


MAR21 


329 


63.2 


5/6 


2/0 


9/0 


5/4 


+ 


MAR22 


235 


48.6 


6/6 


0 


14/14 


7/20 


+ 


MAR23 


242 


65.3 


5/4 


3/0 


3/1 


2/16 


+ 


MAR24 


323 


61.3 


4/3 


1/0 


5/5 


2/0 


+ 


MAR25 


395 


48.4 


3/4 


1/0 


0 


2/0 




MAR26 


117 


66.6 


3/2 


0 


1/3 


0/6 


+ 


MAR27 


148 


69.6 


2/3 


0 


4/2 


6/0 


4. 


MAR28 


281 


59.4 


2/4 


0/1 


0 


10/0 


+ 


MAR29 


297 


59.5 


4/3 


0/1 


6/5 


8/0 


+ 


, MAR30 


12S 


52 


1/0 


1/0 


0 


0 


+ 


MAR31 


77 


49.6 


0/1 


1/0 


0 


0 


+ 


MAR32 


580 


51.4 


4/7 


l/I 


0 


2/0 


+ 


MAR33 


179 


58.1 


2/1 


0 


4/1 


0 




MAR34 


559 


53.8 


7/8 


1/0 


15/16 


2/0 


+ 


MAR35 


364 


63.3 


7/5 


39815 


14/14 


39913 


■1- 
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Supplementary Table I. Binding sites for various boundary/MAR interacting proteins in the MAR DNA library sequences (Based on 
cdBEST). 



MAK. iseq iNo 


Sequence length 


tSILAr 


CiAijA tactor 






l5U(rlWJ 


iMARl 


277 


0 


0 


0 


0 


0 


MAR2 


141 


0 


0 


0 


0 


0 


.MAR3 


62 


0 


1 


0 


0 


0 


MAR4 


177 


0 


0 


0 


0 


0 


MARS 


74 


0 


1 


0 


0 


0 


iMAR6 


224 


0 


0 


0 


0 


0 


MAR7 


72 


0 


1 


0 


0 


0 


MAR8 


158 


0 


0 


0 


0 


0 


MAR9 


128 


2 


0 


0 


0 


0 


MARIO 


306 


2 


0 


0 


0 


0 


MARll 


82 


0 


1 


0 


0 


0 


MAR12 


278 


1 


0 


1 


0 


0 


MARI3 


73 


0 


1 


0 


0 


0 


MAR14 


165 


0 


0 


0 


0 


0 


MAR 15 


301 


2 


0 


0 


0 


0 


MAR16 


301 


2 


0 


0 


0 


0 


MAR 1 7 


123 


0 


0 


0 


0 


0 


MAR 18 


190 


1 


0 


0 


0 


0 


MAR 19 


100 


0 


0 


0 


0 


0 


MAR20 


116 


0 


0 


0 


0 


0 


MAR21 


329 


0 


0 


0 


0 


0 


MAR22 


235 


0 


0 


0 


0 


0 


MAR23 


242 


0 


1 


0 


0 


0 


MAR24 


323 


0 


0 


0 


0 


0 


MAR25 


395 


0 


1 


0 


0 


0 


MAR26 


117 


1 


0 


0 


0 


0 


MAR27 


148 


0 


1 


0 


0 


0 


MAR28 


281 


1 


0 


0 


0 


0 


MAR29 


297 


1 


0 


1 


0 


0 


MAR30 


125 


0 


0 


0 


0 


0 


MAR3 1 


77 


0 


0 


0 


0 


0 


MAR32 


580 


0 


2 


0 


0 


0 


MAR33 


179 


1 


0 


1 


0 


0 


MAR34 


559 


0 


1 


2 


0 


0 


MAR35 


364 


0 


0 


0 


0 


0 



V / 
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Supplementary Table 2. 



S.No 


$)inbal 


Chr Ai'm 


Sequence locntion 


Associated ]{ene orientation 


Associated ){eue name 


Summary of FlyAtlas Anatomical Expression Data 










up ill cam 


CGI 1023 


Expicssiuii al liii;b levels m ibc lulluwiui; pusl-ciiibryumt uiiiaus oi lii^Lics: ailiill Icblis. 










donnstrcani 


lr21a 


No expression detected m any laiTal or adult orsans.' tissues. 


1 


ioo{}l(2M52J 


2L 


13563-15062 


Within 


l(2)gl 


Many laic al and adult organs tissues expressed at moderate levels. Expression at liigh 

hmdgut. larv al carcass. Expression at moderate levels in the toUowmg post-embiyomc 
organs or tissues.: adult head. lai-\'al centi-al uer\'ous system, adult crop, adult hiudaut. 

gland^ lai-\ al ti-achea". adult female reproductive system, adult male accessory gland, adult 

carcass. 










iipilicaiii 


C02S39 


Nu FlyAlla*) Jala available because uu AiTy2 PiubcScl aliaus lu tin cxuii uf C02S39. 


2 


roo{}281 


2L 


686974-695955 


downstream 


Hsp60B 


Expression at liigh levels in the following post-embiyonic organs or tissues: adult testis. 
Expression al niodei-ate levels in the foUowinc post-embiyonic organs or tissues: lar\ al fat 










Williin 




Expression at moderate levels in the lollowing post-embryonic organs or tissues: laival 
cential neiv oiis system. 










iip<.tream 


CG4341 


Expression at moderate levels in the following post-embiyouic organs or tissues: adult 
head, laival adult central neiv ous system. 


3 


roo{!283 


2L 


976935-984512 


dowustream 


IA-2 


Two or more Affy2 Pi'obeSets identify exons of this gene. This is a summaiy of tlie tissue 
expression peaks exliibited in at least one of these ProbeSets. Expression at high levels in 

the follo^\"mg post-embryomc organs or tissues: adult head. lai-\'al adult cential neivous 
system adult heart Expression at moderate levels in the followins post-embryonic organs 

or tissues: adult eye. adult crop. lar\ al adult midgut, adult male accessoiy gland, adult 










iipsti'eam 


CG4341 


Expression at liigh levels in the follow ing post-embryonic organs or tissues: aduh brain. 
Expression at moderate levels in the following post-embiyonic organs or tissues: adult 


4 


roo0284 


2L 


996780-1005816 


downstream 


IA-2 


IXvo or more Affy2 Pi-obeSets identify exons of this gene. This is a summary of the tissue 
expression peaks exhibited in at least one of these ProbeSets. Expression at high levels in 

system adult heai't Expression at modei'ate levels in the foUowmg post-embiyonic or£[ans 
or tissues' adult eye adult crop larval'adult midgut adult male accessory gland, adult 
carcass. 










upstream 


CG12674 


Expressioti at moderate levels in the followins post-embryonic organs or tissues^ adult 

male reproductive system. 


5 


roo 02620 


2L 


2100430-2109522 


downstream 


CG4259 


Expression at high levels m the followmg post-embryomc organs or tissues: adnlt heart, 
adult fat body adult speimathecae Expression at moderate levels in the following post- 
embiyonic oi"gans or tissues: adult head, adult carcass. 










Within 


dpr3 


Two or more Af5j'2 Pi'obcScts identifj' exons of tlus gene. Tins is a sunmiaiy of the tissue 
expression peaks exliibited in at least one of these ProbeSets Expression at moderate 










lysligam 


Che- 13 


— '" No'cxp-cslion dct^^^ any7aiTaVCT''adul^^ ^^'^"'^ 


6 


roo{}dnn[3] 


2L 


3545808-3545809 


downstream 


CR43822 




Within 


drm 


Kxpression at moflerate levels in the following post-embryonic organs or tissues: 
larv a^adult hindgut, adult heart. 










stream 


C031644 


Expi'ession at high levels m the following post-embryonic organs or tissues: adult testis. 
Expression af moderate levels in the following pnst-enihiyonic organs or tissues: lan.al fat 


7 


roo{Jill 


2L 


5827763-5836712 


downstream 


rGS96^ 


Expression at hi levels in the following post-euibiyomc organs or tissues' adult 
sperm athecae. Expression at moderate levels in the following post-embryonic organs or 
tissues: adult crop, adult liind^ut. adult Malpi^iiaa tubules, adult salivaiy ^laud. 










Within 


liissinR 


Little or no expiessiou detected m any laival or adult oraans, tissues. 










iipsti'eani 


l(2)klll01 




8 


roo{}5613 


2L 


6426911-6431563 


downstream 


CG9527 


Many lai"\"al and adult organs tissues expressed at moderate levels. Expression at high 
levels 111 the followma post-embiyomc organs or tissues" lar\'ali'' adult midgut lar\"al 'adult 

adult head, adult eye. adult central neivous system, adult crop, larval adult hindgut, 
lar\ al adult Malpighian tubules, adult heart, lai^v al h achea. adult speraiathecae. adult male 
accessory gland, laival adult carcass. 










upsti'cam 


l(2)klll01 




9 


ioo0315 


2L 


6431564-643(5013 


downstream 


CG9S27 


Jvlany larval and adult orsfin^'' tissues expressed at moderate levels Expi'^ssioii at high 
levels in the following post-enibiyouic organs or tissues: larval adult midgut, larval/adult 
fal body. Expression al modcralc levels in the following posl-ciubiyoiiic oi"gairs or tissues; 

aduh head, adult eye. adult central nervous system, aduh crop, larval 'adult hindgut. 
larval'adult Malpigliian tubules, adult heart, lai-val trachea, adult spemiathecae, adult male 
accessory gland, larval adult carcass. 










iipsti'eaoi 


l(2)klll01 




10 


roo{}n06 


2L 


61360H-6'I15112 


do 


le m 


Expression at high levels in the following post-embiyouic organs or tissues: adult fat 
body, mscnmialcd s^mialhcca Expic^jiion al uiodcidlc levels in llic fulloumg pusl- 

^hn!-°i" dulfh^dgiit "dult he"rt I'ln il fit bodv'hrvil ^liliv^^^ahnd^ ^dult^fem-de'^ 
reproductive system, adult carcass. 


paitial ovei'lap 


CG9527 


Many larv al and adult organs tissues expressed at modei'ate levels. Expression at high 
levels in the following post-embiyonic organs, or tissues: larv al adult midgut, larval'adult 
fat body. Expression at moderate levels in the foUovving post-embiyouic organs or tissues: 

adult head, adult eye. adult central neivous system, adult a-op. larval'adult hindgut. 
larv al adult Malpighian tubules, adult heart, larv al trachea, adult spemiathecae. adult male 
accessory ^land laival adult carcass 


11 


roo{!319 


2L 


7343381-7350438 


upslream 


wg 


Expression at moderate lev els in the followmg posI-enibr>'onic organs or tissues: laival 


dowustrcam 


WmlO 


No expression detected in any lan al or adult organs tissues. 










Within 


Wnt6 


Eittle or no expression detected in any larv'al or adult organs 'tissues 


12 


roo{}grk[2] 


2L 


8431781-8431781 


upsti'eom 


Akop200 


High or moderate levels of expression obseived in all Iniv al nud adult oigniis tissues. 
Expression at liigh levels in the followmg post-embiyonic organs or tissues: adulr head, 
adult eye. laival adult central neivous system, laival adult midgut, larval hindgut. laival 
Mfllpigliian tubules, adult heart, laiv al adult fat body, laival salivaiy gland, laiv al trachea, 
adult female reproductive system, adult male reproductive system, laival adult carcass. 
Expression at moderate levels in the following post-embryonic organs or tissues: adult 
crop, adult hindgut, adult Malpighian tubules, adult salivary gland. 










dowmtieom 


D12 


Expression at moderate levels in the following post-embiyonic organs or tissues: laival 
central neiv ous system, adult ovaiy. 










Within 


g* 


Expression at moderate levels in the following post-cmbr^'onic organs or tissues: adult 
ciop, adult hindgut, adult heart, adult ovaiy, larval/acbilt carcass. 
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Supplementary Table 2. Continued. 



13 


roo { ) 2rk[3] 


2L 


8431781-8431781 


upstream 


Akap200 


Hicli or moderate levek of expression obsen ed m all lai-\"al aiid adult organs tissues. 
Expre<>sion at high le\ els in the foUowiug post-embryonic organs or tissues: adult head, 
adult eye. larval adult central ner\"oiis system, larval adult midgut, larval liindgut. laiTal 
Malpigliian tiibulcs, adult hcait, la o al adult fat body, lai^v al salivaiy gland, lai"v al trachea, 
adult lemale reproductive system, adult male reproductive system, larvaladult carcass. 
Expression at moderate levels in the follo\\ mg post-embiyonic organs or tissues: adult 
crop, adult hindaiit. adult Malpishian mbules. adult salivary eland. 










doi\ustream 


D12 


Expression at modw'ate levels in the following post-enibiyonic organs or tissues: lai-val 
cculral ncivuus sysltnn. adiill ovary. 














Expression at moderate levels in the following post-embiyonic organs or tissues: adult 
cmp. adidl liindgut, adult heart, adult ovaiy. lai-val adult cai-cass. 


14 


roo{}grkL4J 


2L 


8431781-8431781 


iqi<itreflm 


Al:ap200 


High or moderate levels of expression obseiTed in all larval and adult organs tissues. 
Expression at high le\*els in the following post-embiyoiiic organs or tissues: adult head, 
adult eye. laival adidi central ueiv ous system, lai'val adult midgut. laiTal liindgut. larval 
Vtalpighian tuhnles. adnh heart. lai-val adult fat body. larval sahvaiy gland, lai-val trachea, 
adull female rcpruduclivc system, adidl male rcpiuduclivc system, larval adult eai\:ass. 
Expression at moderate levels in the lollov\"ing post-embiyonic organs or tissues: adult 
crop, adtdt hmd^ut, adult Malpishian tubules, adult sahvary glaud. 










duvvubU'cam 


D12 


Expression at moderate levels in the following post-einbiyonic organs or tissues: laiTal 
central nervous system, adult ovary. 










Within 




Expression at moderate levels in tlie following post-embryonic organs or tissues: adull 
crop, adult hindeiit. adult heart, adult nvary. larv al.' adult carcass. 










upstream 


D12 


Expression at moderate levels in the following post-cinbiyonic organs or tissues: laival 
central neivous system, adult ovary. 










downstream 


CG31897 


Little or no expi-essiou detected in any laival or adult organs/tissues. 


15 


roo{}miis201[S] 


2L 


8441909-8441909 




Chrac-14 


Two or more A£fy2 ProbeSets identify exons of this gene. Tliis is a simmiaiy of the tissue 
expression peaks exhibited in at least one of these ProbeSets. Expression at high levels in 
the following post-embryonic organs or tissues: adtdt ovaiy. Expression at moderate levels 
in the following post-embryonic organs or tissues: larval central nervous system, larval 
ti-achca 










Vftttaa 


mus201 


1 wo or more A^2 HrobeSets identify exons of this gene. 1 his is a summaiy of the tissue 
expression peaks exhibited in at least one of these Pi-obeSets. Expression at liigh levels in 
the following post-embryonic organs or tissues: adult ovaiy. Expression at moderate 

levels in the follo\\-ing post-embiyonic organs or tissues: laival ceuti-al nervous system 
lai^val trachea. 










upstream 


U26 


Little or no expression detected in any laiTal or adult organs/tissues. 










downstream 




Expression at moderate levels in the following post-enibiyonic organs or tissues: Iai-\'al 
central nei'vous system, adult ovary. 


16 


roo {} 326 


2L 


8452476-8461588 


Within 


fill: 


Expression at high levels m the follo« mg post-embiyomc organs or tissues: adrdt midgut. 

virgin spemiatheca. adult testis. Expression al moderate levels in the following posl- 
emhiynnic organs or tissues: adult head, larval adult central nervous system, larval midgut, 
adidt liindgut. adult Malpighiaii tubidcs, adult fat body, adult female icpiodiietivc system, 
adult carcass. 


17 


roo {} 330 


2L 


()000335-P007786 


upstream 


Try29F 


Expression at liigh levels in the following post-embiyonic organs or tissues: adult midgut. 
Expression at moderate levels in the following post-embiyonic organs or tissues: laiTal 
midgut, adult hindgut. 










dowusti'eam 


CG9568 


Expression at high levels m the following posi-enibryonic organs or tissues: larval adult 
midgut. laivaL adult hindgut. lai-val adult Malpighian tubules. 










upstream 


CCjl4U72 


Expression at high levels in the following post-embryonic organs or tissues; adult male 
accessory gland. Expression at moderate levels in the following post-embryoiiic organs or 
tissues: adult testis. 


18 


i^{}339 


2L 


10940999-10950155 


downstream 


CG33129 


High or moderate levels of expression observed in all larval and adult organs tissues. 

Expression at high levels in the following post-embiyonic organs or tissues: larval central 
iici^ous syblcui, adull crop, larval adull lal body, laival salivaiy gland, adull ovaiy. 
Expression at moderate levels in the following post-embryonic organs or tissties: adult 
head, adult e)'e. ndidt centi'al nervous system, lai-val 'ad\ilt midgut, lai-val'adidt hindgut. 
larval adult Malpieliian tubules, adult heart, adtilt salivary gland, larval trachea, adult 
spemiadiecae. adult male reproductive system, lai-val'adult carcass. 










Witliin 


dpr2 












upstream 


CXi7968 


Fxpression at high levek in the following post-einhryonic organs or tissues: larval adult 
midgut, adult Malpighian tubules. 


19 


roo {}. 366 


2T. 


13853140-13862231 


downstream 


Smg5 


High or moderate levels ot expression obseiTed in all larv al and adult organs'tissues. 
Expression at liigh levels in the following post-embiyonic organs or tissues: adult central 
uer\'ous system. Expression at modei^ate levels in the following post-embiyonic oreans or 

tissues; adult head, adult eye. larval centi-al nei'vous system, adult crop. lai-vaL'adult 
midgut. laival adull liindgut. laival'aduU Malpighiaii lubulcs. adull hcaii. laival'adiill fal 
Imdy, larval adult salivaiy gland, lai-val trachea, adult female reproductive system, adult 
male reproductive system, lai-val'adult carcass. 










Within 


ccnGlA 


Nearly all larv al and adult tissues organs expressed at moderate levels. Expression at 
liigh levek in the following post-embiyonic organs or tissues: larval central nervous 
system. Expression al moderate levels in the following post-embryonic organs or tissues: 
adult head, adult eye. adult central nei-vous system, adult ci'op, laivaL'adult midgut, 
larvaf adull tiiudgul. lai val'adiitl Malpighiaii liibidcs. adull heart, adull fal body. 
laiTal'adult sahvaiy gland, adult female repioductive system. laiTal adult carcass. 










upstream 


Adh 


Two or more A£ty2 ProbeSets identify exons of this gene. This is a summaiy of the tissue 
expression peaks e.xhibited in at least one of these ProbeSets. Expression at high levels in 
the following post-embiyonic oi-gans or tissues: adult head, adidt eye. adult central 
nervous system, adult crop. laiTal-'adiili midgut. laiTal adtdt hindgut. larval, adult 
Malpighian tiibides. adult heait. larval adult fat body, adult salivary gland, larval ti'achea. 

adiill fcuiale icpiuduelivc system, adull iiiiilc aeecssuiy glaiKk laival/adull eaicass. 
Expression at moderate levels m the tollowmg post-embiyonic organs or tissues: lai-val 
salivaiy gland, adult testis. 


20 


roo {} 37 1 


2T, 


14642626-146517.30 


upstream 


Adhi- 


Two ormoie Affy2 Pi'obeSets identify exons of this gene. Tliis is a summaiy of the tissue 
ejq)res6ion peaks exhibited in at least one of these ProbeSets. Expression at high levels in 
the following post-embryonic organs or tissues: aduh head, adult eye. adult central 
nervous system, adult crop, lai-val adult midgut. lar\'al'adult hindgut. lai-val adidt 
Malpighian tubules, adult heart, laical adidt fat body, adult salivaiy gland, larv al traehca, 

adult female reproductive system, adult male accessory gland, laival adult carcass. 
Expression at moderate levels in the following post-embiyonic organs or tissues: larval 
salivaiy gland, adult testis. 










downstream 


CGI 5282 


Expression at high levels in the following post-embiyouic organs or tissues: larval 
carcass. Expression at moderate levels in the following post-embiyonic organs or tissues: 
aduh head. laiTal hindgut. lai-val trachea. 










Widila 


o&p 


Expression at moderate levels in the follo\\ ing post-embiyonic organs or tissues: adidt 
head, adidt eye. larvai'adult central nervous system, larval hindgut, larval Malpighian 
tubules, larvaL^adult fat body, larval trachea, adult female reproductive system, larvaladult 
carcass. 
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21 


roo{}Mhc[4] 


2L 


16775241-16775241 


lip Lire am 


CG1327S 


Little or no expression deteeted m any lar\ al or adiilt organs tissues. 


downstream 


Cyt-b5-r 


Lxpression at high levels m the follou iug post-embiyoiiic organs or tissues: adult head, 
adult eye, larval Malpighian tubules, adult heart, larval adult fat body, adult spermathecae. 

adult carcass Expression at moderate levels in the following post-enibiyonic oraans or 
tissues: adult central aeiTous system, larval midgut, laiv al adiili hiudgut. adult Malpighian 
tubule?. 


Within 


Mhc 


Nearly all lan al and adtilt organs tissues expressed at moderate or high levels, 
Expression at hi^i levels in the following post-embiyonic organs or tissues: adult bead, 
adult eye. adult crop lfln, al adult midgut, larval/adult hindgut. adult beait. larval trachea, 

adult speimathecae. adult male accessoiy gland, lar\"al adult carcass. Expression at 
modei'ate levels in the foUoW'ing post-embiyonie oi-gans or tissues: adult central nervous 
system, lan al'adult Malpigliian tubules, adult fat body, adult ovary, adult testis. 


22 


roo{}402 


2L 


I8051931-I8061019 


i^stream 


elfless 


Expression at moderate levels in the following post-embiyonic organs or tissues: adult 
testis 


downstream 


AitI 


Exp'ession at high levels in the following post-embiyonic organs or tissues: adult head, 
adult eye. adult bi-ain. Expression at niodei'ate le\ els in the fcUoW'ing po&t-embryonic 
orsans or tissues: aduh testis. 


Within 


rcio 


Two or more A£fy2 ProbcSets identify cxons of tliis gene, Tliis is a smmnary of the tissue 

expression peaks exhibited in at least one of these ProbeSets Expression at moderate 
levels in the following post-embryonic organs or tissues: adult head, adult eye. larval 'adult 
eential neivous system. 


23 




2L 


19652628- 1 9() 74003 


i^stream 


CG10366 


Expression at moderate levels in the following post-embryonic organs or tissues: 
larval'adult central ner^^ous system, adult crop, larval adult salivary gland, adult ovary, 
adult testis, larval carcass. 


duunblream 




No expic?isiuii dclcclcd in any larval oi adull urgaiis/lis.sucs. 










Wthin 


Lar 


Expression at moderate levels lu the foUowiug post-embryonic organs or tissues: adult 
eye, lar\ al adult central nervous system, adult ovaiy. 


24 


roo{}41C) 


2L 


19703592-19712669 


iipstrceim 


sew 


No expression detected in any laival or adult orgaiis tissucs. 


downstream 


CGI0462 


Expression at modei-ate levels m the following post-embryonic organs or tissues: adult 
eye. lai val cculral ucivuus system, adull eiup, laival hiudgul. lai vdl'adull Malpigliian 
tubules, adult heart, adult fat body. lar\'al adult salivaiy gland, lar\ al trachea, adult female 
reproductive system, adult male accessoiy sland. Iar\*al cai-cass. 


\Wthin 


Lar 


Expression at moderate levels in the following post-enibiyonic organs or tissues: adult 
eye. lar- al adult central nenous system, adult ovaiy. 


25 


roo{}spii(I83] 


2L 


20345966-20345968 


up^lrcam 


CR43606 




downstream 


La 


Many larval and adult organs tissues expressed at modeiate levels. Expression at high 
levels in the following post-embiyonic organs or tissues: laival centi'al ueivous system, 
adult ovaiy. Expression at moderate levels m the followmg post-embiyome organs or 
tissues: adult head, adult eye, adult central nervous system, adult crop. laiTai'adult midgut, 
larval adult hindgut, adnlt hcait. adult fat body, laival adult salivary gland, larval tiachca, 
aduh spemiatheeae. adult male accessory eland, laival'adult carcass. 


Within 


spir 


Two or more AfEy2 ProbeSets identify exons of tliis gene. This is a summar>' of the tissue 
expression peaks exhibited in at least one of these ProbeSets. Expression at liigh levels in 
the followmg post-embryomc organs or tissues: adult central iien ous system, hxpression 
al modeialc levels in ihc following pust-cuibiyuiiic organs or tissues: adull head, aduh eye, 
laival central neivous system, larval adult midgut, adult hindgut, larval Malpighian 
mbules. adult ovary. 


26 


roo(}495 


2L 


21403091-21403521 


upstream 


nrv3 


Expiession at high levels in the following post-embiyonie organs or tissues: adult head, 
adult eye. lar\ al' adult central nervous system, adult hindgut. Expression at moderate 
levels in the follow ing post-cmbiyonie organs or tissues: adult midgut, adult heait. laival 
trachea, adult carcass. 


dowusticam 


IIis-Psi:CR31616 


No FlyAtlas data available because no Affy2 ProbeSet ahgns to an exon of His- 
Psi:CR31616. 


27 


roo{}'lH7 


2L 


21111096-21^50230 


upstream 


ms3:CG33812 


No hlyAtlas data available because no Affyi ProbeSet aligns to an exou of 
IIis3:CG33812. 


downstream 


Hisl:C(j3381J 


No FlyAtlas data available because no Affy2 ProbeSet aligns to an exon nt 
Hisl:CG33813. 


28 


roo{}501 


2L 


21560793-21570223 


upstream 


His-Psi:CR31614 


No FlyAtlas data available because no Affy2 ProbeSet aligns to an exon of His- 
Psi:CR31614. 


downstream 


Lampl 


High levels of expression observed in all larv al and adult organs/tissues. Expression at 

high levels m the follnwiiig post-enihtynnic organs or tissues: adult head, adult eye. 
laival adult central neivous system, adult crop, laival adult midgut, Iar\ al adult hindgut. 
lar\ al adult Malpighian Uibules. adult heart, larval adult fat body, laival adult salivary 

gland, laival trachea, adtilt female reproducin e systeuL adult male reproductive system. 

laival adult carcass. 


29 


iuo{}508 


2L 


21597085-21604770 


upstream 


CR42546 


No FlyAtlas data available because no Afiy2 PiobeSet alians to an exon of CR42546 


downstream 


CG220I 


Many larval and adult organs tissues expressed at moderate levels. Expression at high 
levels in the following post-embiyonie organs or tissues: adult eye. lar\*al Malpighian 
tubules, larval fat body, adult ovary. Expression at moderate levels in the following post- 

cmbiyonic organs or tissues: adult head, adult central nervous system, adult crop, 
laival fldult midgut, laival adult hindgut. adult Malpighian hihules. adult heart, adult fat 
body, adult sahvaiy gland. lar\al trachea, adult speimathecae. aduh male reproductive 
system, adult carcass. 


30 


roo{}521 


2L 


21981738-21990843 


upslicaiu 


CO 11 634 


Expression at modei'ate levels in the followmg post-embiyonic organs or tissues: adult 
testis. 


downstream 




Fxpressinn at high levels in the following post-emliiyonic organs or tissues: adult testis. 


Wilhiu 


CG2523 


Expression al high lev els m ihc folluwmg pusl-cmbiyuiue organs ur tissues: adull lcsli!>. 
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upsti'eam 


RpL38 


High levels of expression obseived m all lai-\ al aiid adult organs 'tissues. Expression at 

liigh levels in the following post-embiyouic oi'gans ot tissues: adult head, adult eye. 
laival adult ceiitral neivou'i '.ysteni, adult cmp. larval adult midgut, lai-val 'adult hindgut. 
Idiviil adult Malpighiau lubulc:>, cididl hcail. tarval aduh fat body. Icuval'adull !>ahvary 
gland, lan al tiachea. adult teiuale reproductive system, adult male reproductive system, 
larval adult carcass. 




roo{}3J50 


IK 


438509-438937 


dowTistream 


pl20ctn 


Hiali or moderate levels of expression observ ed iu all larval and adult oreaus.' tissues. 
Expre^.'jion at high levels in the follo\vine post-embiyonic organs or tissues: adult head, 
adult eye, laival adult central neivous system. laiTal hindgut. larval fat body. laiTal 
trachea, adult ovary. Expi-ession at moderate levels in the following post-enibiyonic 
organs or tissues: adult crop. ltu"v'al' adult midgut, adult liindgut. laiv al'adult Malpighian 
tubules, adult heart, adult fat body, laival adult salivaiy gland, adult spermathecae. adult 
male reproductive system. Inn al ndult carcass. 










Wfthtn 


Stlk 


Iwo or more Affyi ProbeSets identify exons of tins gene. 1 his is a summary of the tissue 
expression peaks exhibited in at least one of these ProbeSets. Expression at high levels in 

the following post-embiyoiiic organs or tissues: adult ovaiy. Expression at moderate 
levels in the following iiost-enibryonic organs or tissues: adult head, adult eye. lan.at adult 
cculial ucrvuub sy^lcuL adull crop, laival'adidl inidgul. lai val/adull hiudgul. lai val'adull 
Malpighian tubules, adult heart, laiv al'adult fat body, larval/adult saHvary gland, larval 
ti'achca. adult spcmiadiccac. adult male reproductive system, lai-^al'adult carcass, 


32 


roo{>1668 


2R 


2181670-2208433 


up5.tream 


Pid 


Expression at moderate levels m the foUowmg post-embiyonic organs or tissues: 
lan al adxUt midgut, laival adult tiiudgut, lai-val adidt Malpighian mbules. larval adult 
salivaiy gland, lanal trachea, adult ovaiy. lar\ al cai'cass. 










douustream 


jind 


Little oi' no expression detected in any larval or adult organs/tissiies. 










up^ti-eam 


CG30384 


Expiessiun al niodcialc levels ui llic fullouing pusl-cuibiyuuic oigans or (issuer: adull 
testis. 


33 


roo{}764 


2R 


3097401-3105090 


downstream 


Or43a 


Little oi' no expression detected m any lar\'al or adult organs, tissues. 










Wilbiu 


pk 


Expression at moderate levels in the foUowmg post-embiyonic organs or tissues: laival 
central neivous system. 










upsti-eam 


mir-280 












dovvmtieam 


CGI 1635 


Expression at high levels iu the following post-embiyonic organs or tissues: adult testis. 


34 


roo{}775 


2R 


4218422-4218850 


Within 


pdm3 


Tw o oi more AlTy^ PiubcScIs idculify cxous of iliis gcuc. This is a suimiiaiy of llic tissue 
expression peaks exliibited in at least one of these ProbeSets. Expression at high levels in 
the foUowmg post-cmbrj"omc organs or tissues: lar\al adult central nerv ous system. 
Expression at moderate levels in the following post-enibiyonic organs or tissues: adult 
tlioracico-abdommal sauohon. adult testis. 










upstieam 


VliaAC45 




35 


roo{}784 


2R 


5100254-5100681 


duuublicam 


hig 


Expression at high levels in the following post-embiyonic organs or tissues: adult head, 
udull ecu(i<tl uci'vuus system. Expicsbiou al uiudciatc levels iu the following pusl- 
embryonic organs or tissues: aduh eye. larval central nervous system. 










upsti'cam 


CG13739 


No expression detected iu any larv al or adult oigans tissues. 


30 


ioo{)785 


2R 


5239785-5248875 


downstream 


CGU158 


Expression at high levels m the tollowmg post-embiyomc organs or tissues: adult head. 
Expression at moderate levels m tlie followmg post-embiyomc organs or tissues: adult 
carcass. 


37 


roo{)1670 


2R 


5367637-5378109 


upstream 


Camta 


Two or more ASy2 ProbeSets identify exons of this gene. This is a summary of the tissue 
expression peaks exliibited in at least one of these Pi'obeSets. Expression at moderate 
levels in the follow ing posl-embiyonic organs or tissues: adult ovary. 










downstream 


Wat2 


Little or no expression detected in any larval or adult organs tissues. 










upsti'eani 


Ntnit 


Expression at moderate levels in the foUowmg post-embryomc organs or tissues: 
laival adult central nervous system, adult crop, adult midgut, larvnl adult hindgut. 
lanal adult Malpighian mbules. adult hean. lanal fat body, lanal adult salivaiy gland, 
lan al tiachea. adult ovaiy. adull male reproductive system, lanal adult cai'cass. 










downstream 


CGI S446 


Expicssiuu al high levels m llic follow mg posl-cmbryomc organs ui tissues: adull ovaiy. 
Fxpi'ession at moderate levels in the following post-enihryonic organs or tissues: larval fat 
body. 


38 


roo{)1601 


2R 


5755405-5755777 


WitUn 


CG1516 


Tvv o or more Afty2 ProbeSets identity exons of tliis gene. This is a summary of the tissue 
expression peaks exhibited in at least one of these PitjbeSets. Expression at high levels in 
the following post-embiyonic organs or tissues: adult head, adult eye. lanal adult central 
uen ous system, adult crop, lanal adult midgut, lan al; adult liindgut. lanal adult 
Malpigliian mbules. adult heart, larval adulr fat body, lanal adult salivaiy gland, lanal 
trachea, adult female reproductive system, larval adutt carcass. Expression at moderate 
levels in the following post-ciubryonic oiaans or tissues: adult testis. 










Within 


cbx 


Nearly all lanal and adult tissues organs expressed at moderate levels. Expression at 
moderate levels in the following post-enibiyouic organs or tissues: ndult head, adult eye, 
laiTai adult centi-al ueiTous system, adult crop, laiv ai adult midgut. laiTai adult Imideut, 
laiv al adult Malpigliian tubules, adult heait. lan al fat body, laiv al adult salivaiy gland, 
lanal trachea, adult female reproductive system, adult male reproductive system. 

lanal adult carcass. 










i^strcam 


Nmu 


Expicssiou al modcrdlc levels iu ihc following posl-cmbiyuiiic orgaus or tissues: 
laiv al adult central nen ous system, adult crop, adult midgut, lan al adult hindgut. 
larval adult Malpighian tubules, adult heart, larv al fat body, larval adult salivaiy gland, 
lan al trachea, adult ovaiy. adult male reproductive system, lan al adult carcass. 










downstreiuii 




Expression at high levels m tlie followmg post-embryomc organs or tissues: adult ovary. 
Expression at moderate levels in the following posi-embiyonic oraans or tissues: larval fat 
body 


3Q 


roo{}16n2 


2R 


5756668-5756803 


Within 


CG1^16 


Two or more Afiy2 ProbeSets identify cxous of tliis gcuc. This is a summaiy of the tissue 
expression peaks exhibited in at least one of these ProbeSets. Expression at high levels in 

the followmg post-embiyomc organs or tissues: ndult head, adult eye. Inival ndult central 

nen ous system, adult crop, laival adult midgut, lanal adult hmdgnt. lan al adult 
Malpighian tubules, adult heait. lanal adult fat body. Ian' al adult salivaiy gland, laiv al 
trachea, adult female reproductive system, lanal adult cai'cass. Expression at moderate 
levels m the fnllownig post-embiyomc organs or tissues: adult testis. 












cbx 


Ncaily all larval aud adull lissiics 'organs cxpi^sscd at modcrdlc levels. Expression at 

moderate levels in the follovv ing post-embiyonic organs or tissues: adult head, adult eye. 
laival adult cciiti-al ncivous system, adult crop, laiv al adult midgut, laival adult hindgut. 
laiv al adult Malpighian mbules. aduh heait. lan al fat body, laiv al adult sahvaiy gland, 
lanal trachea, adult female reproductive system, adult male i-eproductive system, 
lan al adult carcass. 
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upstream 


CGi516 


Two or more A£fy2 ProbeSets identiiy exon£, of tlii^, gene. Tins il a Liiumian' of the tis\,ue 
expre^iion peak^ exhibited in at least one of these ProbeSets. Expression at high levels iii 
the following post -embryonic organs or tissues: adult head, aduh eye, laival adult central 

neiToiis system, adult crop, larv al adult midgut, larv al adult hindgiit. lar\ al. adult 
Malpigliian tubules, adult heart, larv al'adult fat body, larv al adult salivaiy gland, lai'T. ai 
trachea, adult female reproductive system, larval adult cai"cass. Expression at moderate 

level'= in the followma po^t- embryonic organs or tissues: adult testis. 


40 


roo{)793 


2R 


5758595-5759028 


downsrieam 


CGI 2744 


hxpressioii at modeiate levels m the foUowiug post-eiiibiyomc organs or tissues: larval fat 
body, ndult o\'niy. 


Witlim 


cbx 


Nearly all lanal and adult tissues organs expressed at moderate levels. Expression at 
moderate leveh in the following post-embiyouic organs or tissues: ndult head, adult eye, 
laiTal adult ceutial nerv ous system, adult crop, larv al adult midgut, lai-val adult hindgiit. 
lai-% al' adult Malpighiaii tubules, adult hcail. larval fat body, lai-val adult salivarj- gland, 
larval h^achea. adult female reproductive system, adult male reproductive system. 
laiTal adult carcass. 










partial overlap 


CGI 8446 


Expression at high levels in the following post-embryonic organs or tissues: adult ovary. 
Expression at moderate levels in the following post -embryonic organs or tissues: larval fat 
body. 


41 


ioo{)790 


2R 


0064440-6073548 


upstream 


CG12214 


Nearly all laival and adult organs 'tissues expressed at moderate or high levels. 
Fxpressiori at high levek in the following post-embryonic organs or tissues: adult bead, 
adult eye, adult central nervous system, adult crop, adult midgut, adult liiudgut. larval 

Malpiehian tubules, adult heart, adult salivary sland. adult testis, adult carcass, 
Expicssiuu al mudeiale levels iu the fulluuiug pusl-cmbiyonic ui^aus or (issues: laival 
central uei-vous system, larval midgut, larval hiudgut, adult Malpigbian tubules, 
laival'adull fal body, larval (lachca. adull female icprudiicliv e system, ddull male 
accessory si and. 










(luMii^lreiiiu 


C034221 


No cxpicssion dclcclcd iu any larval ur iidull mgau^i^lis^ucb. 












KCNQ 


Expression at high levels in the follou ing post-embiyonic organs or tissues: lai-val 
liindeut. Expression at modei'ate levels in the followina post-embiyonic organs or tissues: 
adult eye. adult brain, larval adidt niidci.'t, adult lundout, larval adult \lalpighian tubules, 
adult male accessory aland, larval carcass. 


42 


roo{}806 


2R 


6897375-6906490 


upstream 


Spn47C 


Expression at high levels in the following post-embiyonic organs or tissues: adult testis. 
Expression at moderate levels in the following post-embryonic organs or tissues: adult 
head, adult eye. Iarval''adult cai'cass. 










downstream 


CG43188 












Within 


luna 


Little or no expression detected in any larval or adult organs'tissues. 










itpslicam 


CG8?50 


Expression at moderate levels in the following post-embiyonic organs or tissues: 
lai'val adult fat body. 










downstream 


CGJ4Ji4 


Little or no expression detected m any larval or adult organs 'tissues. 


43 


roo(}813 


2R 


8368697-8370442 


Willmi 


DIi44-R: 


Two or more Afiy2 ProbeSets identify exous of tliis gene. This is a summaiy of the tissue 
expression peaks exliibited in at least one of these Pi obeSets. Expression at moderate 
levels in the following post-enibryonic organs or tissiies: adult central oeiv ous system, 
adult crop, adult midgut. laiTal adult hnidgut. lanal adult Malpigliian hibules. 










upstream 




Expression at modei-ate levels in the following post-embiyonic organs or tissues: adult 
testis. 


44 


roo(}815 


2R 


85950^6-8603383 


dounstream 




Expression at moderate; levels m the following post-embiyomc organs or tissues: adult 
ovaiy. 










Witliin 


CG42663 


Little or no expression detected m any larval or adult oreaiis tissues. 










upstream 


CG12374 


Expression at lugh levels m the lollowing post-embiyomc orsaus or tissues: adult midgut. 










downstream 


CG17580 


Expression at moderate levels m the foUowmg post-embiyomc organs or tissues: adult 
testis. 


45 


roo{)816 


2R 


867S855-8S85159 


Within 


sea 


Two or more A£fy2 ProbcScts identify cxons of tins gcuc. Tlus is a summaiy of the tissue 
expression peaks exhibited iti at least one of these ProbeSets. Expression in all laival and 
adult oraaiiS' tissues rauacs fiom low to undctcetcd. Expression at moderate levels in the 
following post-enibiyonic oraans or tissues: lai-val adult central neivous system. 










upstream 


CG42288 


Expression at high levels in the following post-cmbiyonic organs or tissues: adult testis. 










dow'itstreani 


mil- 98 9 




46 


roo{}1707 


2R 


9980995-9997087 


Within 


Prosap 


Two or more Afry2 PiobcScls identify cxous of lliis gene. Tliis is a suimnaiy of llic lissuc 
expression peaks exhibited in at least one of these ProbeSets Eiqiression at high levels in 
ihc following posl-cuibi yuiiie organs oi tissues; adull male accessory glaud. Expression al 
moderate levels in the foUowmg post-embryomc organs or tissues: adult head, adult eye, 

lairal adiUt centi-al iien ous system, adult crop, larv al adult liiiidgut. adult heart, larval 

trachea, adult female reproductive system, larval carcass. 










upstream 


Oaz 


Two or more Affy2 ProbeSets identify exons of tliis gene. This is a sunmiarj' of the tissue 
expression peaks exlubited m at least one of these ProbeSets. Expression at moderate 
levels in the following post-embiyonic organs or tissues: larval central nen ous system. 


17 


roo{}S2S 


2R 


10351851-10363917 




L 


Nearly all larval and adult oiijans tissues expressed at moderate or hieh levels. 
Expression at high levels in the following post-anbiyonic organs or tissues: lanal central 
neivous system, adult crop, lar\ al midgut- lan al adult hmdgut, adult fat body, adult 
sahvaiy gland, laival trachea, adult female reproductive system, aduh male accessory 
gland. adiUt cai'cass. Expi-ession at moderate levels in the following post-embryonic 
organs or tissues: aduh head, adult eye. adult central nervous system, adult midgut, 
laival'adult Malpighiau tubules, adult heart, lan al fat body, lanal salivary glaud, laival 
carcass. 










np'.Ireflm 




Expression at moderate levels iu the following post-enibiyonic organs or tissues; 
laival adult central nervous system, laival midgut, adult testis. 


48 


roo{}850 


2R 


13706421-13715342 


downs treaiu 


om86-F 


Two or more Affy2 ProbeSets identify exons of tliis gene. This is a simmiary of the tissue 
expression peaks exhibited in at least one of tliese ProbeSets. Expression at high levels m 
the following post-embiyonic organs or tissues: adult Malpighian tubules. Expression at 
moderate levels in the tollo^viiig post-embiyonic organs or tissues: adult head, adult eye. 
lan al adult central ncivous system, adult ci\>p. lanal midgut, lanal adult hindgut. lanal 
Malpighian tubules, adult heart, lan al'adult fat body, lan al salivary gland, adult female 
i-cpi-oductivc system, adult male accessory gland, laival'adult carcass. 










Wufain 




Two or more Afiy2 ProbeSets identify exons of tliis gene. This is a summary of the tissue 
expression peaks exliibited in at least one of tliesc ProbcScts. Expression in all lan'al and 

adult organs' tissues ranges &om low to imdetected. Expression at lugh levels in the 
following post-embryonic organs or tissues: lanal carcass. Expression at moderate lev els 
in the following post-embiyonic organs or tissues: adult head, adult eye. lanal central 
nenous system, adult crop, lanal trachea, adiitt carcass. 


19 


roo{}1769 


2R 


11219613-11258751 


upbUcaiu 




Two or more Affy2 ProbeSets identify exons of this gene. This is a summary of the tissue 
cxpicssion peaks cxliibilcd in al Icasl uuc uf llicsc PiubcScls. Expression al high levels ui 
the following post-emhiyonic oi^ans or tissues: lanal adidt centi-al neivous system, lan al 

Uaehcii. iuscmiiialcd spciinalhcca. Expression dl mudcialc levels iu ihe following post- 
embiyonic organs or tissues: adult head, adult eye, adult crop, lan al adult hindgut. laival 

Mdlpigluau Uibulcs, adull heail, adull fal body, laival adull sahvary glaud, ddull rciiialc 
reproductive system, huvaL'adult carcass. 










downstream 


CG42736 
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up'..tieam 


R£k2 


LittJe or no expie-j-.,ion detected in any lai^ al or adult organ?. ti5.-.,uei. 










downstreaiu 


C&42697 


No FlyAtlas data available because no A£fv2 PiobeSet alians to an exou of C042697. 


50 


roo{}851 


2R 


lI'l/li^.iB-l'l 1ii75Jl 


Within 


Citl'meso 


Two or more ASy2 ProbeSetL identify exonL of thi^ gene. This is a snmmaiy of the tissue 
expression peaks exliibited m at least one of these PiobeSets. hxpression at moderate 
levels in the following post-embryonic organs or tissues: larval adult midgut. 










iip'ilicaui 


CGI 1192 


hxpression at moderate levels m the follou mg post-embiyonic organs or tissues: adult 
hindaul. 


51 


roo{)862 


2R 


16256072-16^65176 


downstream 


i 1 t C A 

(.(jl24&4 


Iwo or more Affy2 ProbeSets identify exous of this gene. Ihis is a simmiary of the tissue 
expression peaks exhibited in at least one of these ProbeSets. Expression at moderate 
levels in the following post-embryomc organs or tissues: adult central ner\"ous system. 




roo(J800 


2R 


1 /OJ.T'OJO-l /0j4yjy 


upstream 


LBR 


Expression at moderate levels in the following post-cnibiyonic organs or tissues: lai-val 
central nervous system, adult ovaiy. 










dov\"nstrcain 


Gtx-1 


Expression at high levels in the following post-cmbiyonic organs or tissues: adult testis. 


53 


roo{}867 


2R 


1 /04Uo44-l /o4HJ / I 


upsffeam 


LBR 


Expression at moderate levels in the toUowiiig post-cmbiyonic organs or tissues: laiTal 
central ncivoiis system, adult o\ aiy. 










downstream 


Glx-1 


Expression at hieh levels in the following post-embiyoiiic organs or tissues: adult testis. 










iip^ti'eam 


CR92S1 


Expression at liigh levels in tlic followiua post-cmbiyonic organs or tissues: laival fat 
body, flduir testis. 


54 


roo{}868 


2R 




downstreain 


t iTi34yi 


Expression at high levels m the following post-cmbiyouic organs or tissues: larval/adult 
niidgiil. adult hindgiit. Expression at mnderate levels in the following post-enihryonic 
oi^aus ur tissues: laival hiiidgtil. 










tip Hi cam 


bluu 


Fxpression at high levels in the foltowms post-eniHiyomc orfians or tissues: laival 
Malpiahiau lubulcs. E?tpicssiou al modciatc lc\cls m ihc follow mg posl-cmbiyume 
organs or tissues: laival midgut. 


55 


ruu{}SS3 


2R 


20241007-20249310 


duwusUcam 
Within 


IRNA;N5:60C 

bi 


No Fly Alias data available bceausc uo Airy2 PiubcScl aUgus lu au cxuu of lRNA:N5 :60C. 

Expression at modei-ate levels in the following post-embiyouic organs or tissues: 
larval adult cential ueiTous system, larval adult midgut, lan al Malpighian mbules. larval 
fat body, larval'adult salivary 5>laud. adult ovaiy. larv al carcass. 


5« 


roo01598 


2R 


21029229-21036865 


upstream 


CG43106 




downstream 


CG34038 


No expression detected in any larval or adult orpans tissues. 


57 


roo{)1665 


2R 


21036866-21046860 


upstream 


Hj4j lUO 




downstream 


CG34038 


No e.xpression detected in any larval or adult orpans tissues- 










upsti'eam 


CG12483 


Little or no expression detected iu any lan al or adult organs 'tissues. 


5S 


roo{)S96 


31, 


110267-119.^75 


downstream 


Fdkl 


Many laiv al and adult organs tissues expressed at moderate le\'els. Expression at high 
levels in the following post-embryonic organs or tissues: adult e>'e. adult crop, lan-al 
Malpighian tubules, adult heart, adult fat body. Expression at moderate levels m the 
foilowmg post-embryomc organs or tissues: adult head, larval adult cenli-al neivous 

systeui, larval' adult midgut, larval'adult bind gut , adult Malpighian tubules, laival fat body, 
laival adult sahvary gland, larval trachea, adult female reproductive system, adult male 
accessoiy sland, laival adult carcass. 










upstream 


tRNA;CR32481 


Mo FlyAtlas data available because no Affy2 ProbeSet ahgns to au exon of 
tRNA:CR32481. 


59 


roo{}898 


3L 


789969-790396 


downstream 


CG13898 


Expression at high levels in the toUou ing iX)St-euibiyomc organs or tissues: adult testis. 
Expression at moderate levels m the foilowmg post-cmbiyomc organs or tissues: laiv al fat 
body. 










upstream 


babl 


Expression at moderate levels in the following post-embryonic organs or tissues: adult 
brain. 










downstream 


CG13912 


Expression at hieh levels in the following post-cmbiyouic organs or tissues: adult heart. 


60 


roo{)903 


3L 


1154185-1163277 




bab2 


Many lan al and adult organs' tissues expressed at moderate or liigh levels, hxpression at 
high levels iu the following post-cmbryouic organs or tissues: adult crop, aduh Iiindgut, 
adult Malpigluan tubules, adult heaii. adult salivaiy gland. Expression at moderate levels 
in the following post-cmbiyonic organs or tissues: adult head, adult eye. Iar\al adult 
central nervous system, lanal adult midgut, lanal Iiindgut. lanal Malpighian tubtiles. 
adult fat botly. larval adult carcass. 










upstream 


CG13800 


Fxpression at moderate levels in the following post-embryonic organs or tissues: lanal 
Malpighian tubules. 


61 


roo{}911 


3L 


2447560-2456657 


downstream 


CG33232 


Two or more Afly2 ProbeSets identify exons of this geiie This is a summary of the tissue 
expression peaks exhibited in at least one of these ProbeSets. Expression in all larval and 

adult organs 'tissues ranges fi'oiu low to undetected Fxpression at high levels in the 
following pusl-cmbiyuilie organs ur tissues: adull crop. Expicssiou al miKlci^dlc levels iu 

the following post-embryonic organs or tissues: adult head, adult eye. lanal ceuti-al 
nervous syslcuL, larval'adull midgul, lai val aduh hiudgul, laival adull Malpighiau (ubulcs. 
adult heart, adult sahvary gland, lanal trachea, adult female reproductive system, adult 
male reproductive system lan al adult carcass. 










Within 


CG42669 


Two or more Ally2 ProbeSets identity exous ot this gene. This is a summary ot the tissue 
expression peaks exhibited in at least one of these ProbeSets. Expression at high levels in 
the follo;\ ing post-embiyonic organs or tissues: adult eye. adult midgut, adult testis. 
Expression at moderate levels in the following post-cmbiyonic organs or tissues: adult 

head, lanal central nenous system, adidt crop, lan al nudgut. larval adult hiudgiit. 
laival aduh Malpighiau tubules, adult heart, laival fat body, lanal salivaiy gland, lan al 
trachea, adult female reproductive system, adult male accessoiy gland. lai-vaL adult carcass. 










Upstream 


CG12027 


Expression at high levels m the foilowmg post-embiyomc organs or tissues: adult testis. 

Expression at modei-ate levels in the follow ing post-embiyonic organs or tissues: laival fat 
body. 


62 


roo{}927 


3L 


5034214-5043307 


downstream 


CR43SS4 












Within 


Con 


Expression at lugh levels m the loUowmg post-embryomc organs or tissues: adult bram. 
Expression at moderate levels in the follow iug post-embiyonic organs or tissues: 
lanal adult central neivous system. 










upstream 


Ppat-Dpck 


Fxpression at high levels in the foilowmg post-embiyonic organs or tissues: lai'val 
Malpighian tubules. Expression at moderate levels in the following post-embrj'onie 
organs or tissues: adult head, adult crop, lanal adult midgut. laivaL adult hindgut, adult 
Malpighian Uibules, adult heart, lanal adult fat body, adult female reproductive system, 
adult carcass. 


63 


roo{}sciiy[roo] 


3L 


5767137-5767137 


downstream 


vito 


Expression at moderate levels in the following post-embryomc organs or tissues: lan'al 
central nenous system, adult female reproductive system, adult male accessory gland. 










Within 


scuy 


Expression at moderate levels iu the foilowmg post-cmbiyonic organs or tissues, adult 

head, adult eye. laival adult central neivous system, adult cmp, lanal adult niidfiut. 
laival adult Iiindgut, laiv al adult Malpighiau tubules, adult hcail, laival 'adult fat body, 
lanaradult salivary gland, lanal trachea_ adult female reproductive system, adult male 
rcpimluelivc syslcuL lai val adull taicass. 


64 


n)o{)936 


3L 


6214070-6223163 


upsti'eam 


pncrOOS;3L 


Expression at high levels in the following post-embryonic organs or tissues: lanal adult 
liiudgul. 










downstream 


CGI 3299 


Expression at liiah levels in the followina post-embryonic oi-gans or tissues: adult ovary. 


65 


rcjo{}1708 


3L 


6398814-6425219 


upblrcam 
downstream 


CO13300 
CG10147 


Lilllc ur uu cxpicssiuu dclcclcd iu auy laival ur adull uigau?^'' tissues. 
Little or no expression detected in any lanal or adult organs/tissues. 










Wthin 


C042747 
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66 


rooOW 


SL 


6880673-688S106 


upstream 




Two or moi-e ASy2 PiobeScts identify exous of this geue. Tliis is a sumnury of the tissue 
expression peaks exhibited in at least one of these ProbeSets. Expression in all larv^al and 
adult organs tissues ranges from low to undetected. Expression at moderate levels in the 
following post-embiyonic organs or tissues: adult heart, adult fat body. laiTal ti'achea. 
adult cai'cass. 


downstream 


Prat^ 


Expression at lush levels in tlie following post-embiyouic orgEius or tissues: adult head 
adult heart, larv al adult fat body, adult spemiathecae. adult carcass, hxpression at 
moderate levels in the foUowins post-embiyonic oreans or tissues: adult eye. 


67 


roo{}Hnfi"31 


3L 


7755577-7755580 


upstream 




Expression at moderate levels m the following post-emhiyomc organs or tissues: lai-val 
midaut. laival hindaut. laival carcass. 


downstream 


Clk 


Expression at moderate levels m the followmg post-embryomc organs or tissues: adult 
eye. adult crop, adult hindput. adult heail. adult sahvaiy oland. adult testis. 


Within 


Hll 


Expression at high levels m the followmg post-cmbiyomc organs or tissues: adult head. 

adult eye. adult heart, larval adidt fat body, adult spermathecae. larval adult carcass. 
Expression at moderate levels in the foUowina post-eiubiyonic orsaus or tissues: adult 
hiudEut, adult testis. 


6S 


roo{)P52 


3L 


7l)099S3-7<)l()0P6 


upstream 


C03236S 


Expression at lugh levels in the following post-embiyonic organs or tissues: adult midgut. 
Expression al modcralc levels m ihc followmg pusl-cmbryume organs ur Ussucs: laical 
imdflut, lar\ al adult hindgut. adult \Ialpighian tubules, mseinmated spermatheca 


downstream 


syd 


Expression at modei-ate levels in the follow ina post-embiyonic oreaus or tissues: adult 
brain, adult male accessoiy gland. 


69 


roo{1958 


3L 


8474928-8484028 


upstream 


(jUg 


Many larval and adult oi"gans 'tissues expressed at modei-ate levels. Expiession at high 
levels in the following post-embiyonic organs or tissues: lai-val central nervous system. 
Expi-ession at moderate levels in the following post-eiubiyonic organs or tissues: adult 

head, adult eye, adult central nervous system, adiilt crop, adult midgut. laiTal'adult 
hiudgut, Iniv al. adult Malpigliifm mbules, adult heait. adult fat body, laiv al adult salivaiy 
gland, laival trachea, adult spennathecae. laiTal adult carcass. 


downstream 


ZC3H3 


Expicssiuii ;U iiiudcitilc levels m ihc follow mg pusl-cuibiyumi; organs oi lissnc^: adidl 
hram. 


\Vitbiu 


CG43163 




70 


roo{)965 


3L 


9263773-9271469 


upstreani 


CG4477 


Expression at lugh levels m the follo\\"mg post-embryomc organs or tissues: adult testis. 


downstream 


PGRP-LA 


Expression at high levels in the following post-embiyomc organs or tissues: adult eye, 
adult hiudgut. Expression at moderate levels in the following post-embiyonic organs or 
tissues: adult head, adult cend'al neivous system, adult crop, lar\ al adult midgut, larval 
hindgut. adult heart, lar\ aL adult salivaiy gland. lar\ al trachea, adult spennathecae. 


Witlrin 


Glu-RIB 




71 


roo{}969 


3L 


9494856-9495283 


upstream 


C<ii2037 


No expression detected in any lar\al or adult organs tissues. 


downstream 


CG3408 


Expression ill high levels iii llic follow iiig posl-cinbiyomc oig.ms or lissnes: laival ceulral 
neivous system Expression at moderate levels m the followmg post-embryomc organs or 
tissues: lan al hindgut. laival Malpigliian tubules, lai-val fat body. laiTal sahvary gland, 
laiv al ti^acheo. adult ovaiy. laival cai^cnss. 


Wdun 


parh 


Nearly all lan al and adult organs tissues expressed at moderate or high levels. 
Expression at liigh levels ui the following post-embiyonic organs or tissues: adult head, 
larval ceiiti-al nervous system, adult midgut, adult Malpigliian tubules, adult heart, adult fat 
body, larval sahvaiy gland, adult female reproductive system, adult carcass. Expression at 
moderate levels in the following post-embiyonic organs or tissues: adult eye. adult central 
neivous system, adult crop, laival midgtit. laival adult tiindgut. larval fat body, adult 
sahv aiy gland, adidl male accessory gland, lai v al caivass. 


72 


roo{)974 


3L 


9922823-9931543 


upstream 


oudE 


Neaily all larval and adult tissues organs expressed at moderate levels. Expression at 
high levels in the follovving post-embiyonic oi-gans or tissues: adult crop, laival hindgut. 
Expression at moderate levels in the followmg post-embryomc organs or tissues: adult 
head, adult eye. lar\al adult ceuti'al neivous system, laival adult nudgut. adult liindgut. 
larval'adult Malpighian tubules, adult hcai1. larval adult fat body, laival adult sahvaiy 
gland, laival trachea, adult female reproductive system, adult male accessoiy gland, 
laival aduh carcass. 


downstream 


CG6685 


Expression at modei'ate levels in the follo\\ iu2 post-embiyonic organs or tissues: adult 
ovaiy. 


Witbin 


CG34356 


Two orinoic Afly2 PiubcSels idculify exuus of ihis gene. This is a suimuaiy of the lissuc 
expression peaks exhibited m at least one of these ProbeSets. Expression m all larval and 
adult organs tissues ranges fi'om low to undetected. Expression at moderate levels in the 
followmg post-embiyomc organs or tissues: Inival. adult central neivous system. 


73 


roo{}9S2 


3L 


11492212-11501312 


upstream 


club 


Expression at high levels m the lollou mg post-embiyomc organs or tissues: adult heart. 
Expression at moderate levels in the followmg post-cmbiyonic organs or tissues: adult 
eye, laival adult central neivous system, adult crop, adult hiudgut. inseminated 
spemiatheca 


dowirstrennr 


CG33500 


No Fly Atlas data availoble because no ProbeSet aligns to an exon of CG33500. 


74 


iuo{}989 


3L 


13518312-13526049 


upstreani 


CGI 0710 


T tttle or no expres<.ion defected in any Ian.fll or adult organs tissues. 


douusUcam 


uiir-289 




Witbin 


bni-3 




75 




3L 


13797701-13807238 


upstream 


bni-3 




downstream 


CG43184 




76 


100 {1992 


3L 


13804335-13806808 


upstream 


bm-3 




downsli^ram 


C043184 




77 


roo{}995 


3L 


14289138-14289565 


upstream 


CG7906 


Expression at high levels in the following post-embiyouic organs or tissues: laival 
hindeut. larval carcass, Expression at moderate levels in the foUowing post-embryonic 

organs or tissues: adult eye. 


downs Ircam 


CG134S2 


Expression at high levels in the followmg post-embryonic organs or tissues; iaival/adult 
imdgul, laival adull hiudgul. Expression al modcialc levels m ihe followmg posl- 
embryonic organs or tissues: larval adult Malpighian tubules, adult heart. 


Within 


iz 


Two or more Affy2 ProbeSets identify exons of tliis gene. This is a suinmaiy of the tissue 
expression peaks cxliibitcd in at least one of these ProbeSets. Expression in all larval and 
adult organs' tissues ranges fi'om low to undetected. Expression at moderate levels in the 
foUowiug pobl-ciubiyoiiic uiiiaiis or lissucs: laivwl adull cculial nervous syslcui, laival 
ti'achea. adult o\'ary. 


7S 


roo{}1010 


3L 


15922352-15931440 


i^stream 




Two or more Afly2 ProbeSets identify exous of tliis gene. This is a simunaiy of the tissue 
expression peaks exhibited iu at least one of these Pi-obeSets. Expression at modeiTite 
levels in the following post-einhryonic organs or tissues: adult eye. larval/adnlt central 
nervous system. 


do\\n5trcam 


GXIVsPLA2 


Expression at high levels in the following post-embryonic oi-gans or tissues: adult male 
accessory gland. Expression at moderate levels in the following post-embiyouic oi-gans or 
tissues: adult head, adult eye. adult central neivous system, adult crop, laival adult 
Malpighian tubules, adult heart, laival adult sahvary gland, laival trachea, adult ovary, 
laival adull caitass. 


Within 


Pkn-C3 


Expression at high levels iu the following post-embryomc organs or tissues: adult eye. 
adult crop, adult hiudgut, laival Malpighian tubules, adult testis. lar\"al carcass. 

Expression at moderate levels in the followmg post-embryomc organs or tissues: adult 
head, adult brain, larval hindgiit, adult Malpighian tubules, adult heart, inseminated 
spciuialhcca, adull male acccsMny glaud, adull carcau. 
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79 


roo{}1018 


3L 


16938883-16947977 






ExpreirSiou at moderate levek m the foUowmg poLt-embi^N'omc organs or tissues: adult 
salivaiy oiaiid. adult cai'cass. 


dowQstream 


Nc73EF 


Iligh or moderate IcvcU of cxprcssiou observed m all larv al and adult organs'tissues. 
Expression at higli levels in the following post-embryonic organs or tissues: adult head, 
adult eye. lanal adult cenaal nervous system, adult ci'op. laiTal adult midgut. laiTal adult 
liindgiit. Ini-val adult Malpigliiau tubules, adult heart, laival adult fnt body, lai-val adult 
salivary gland, lan al trachea, adult speimathecae. laival' adult cai"cass. hxpressiou at 
moderate levels in the following post-cnibiyonic organs or tissues: adult ovaiy. adult male 
leiiroductive system. 


partial overlap 


Obp73a 


No expression detected in any lanal or adult oraans tissues. 


80 


roo{}1020 


iL 


17078160-17087250 




rrT7724 


Expression at modei-ate levek in the following post-embryonic organs or tissues: adult 
head, adult eye. adult crop, adult Malpighian tubules, adult salivary gland, adult carcass. 


downstream 


CR43433 




Within 


Rbp6 


Two or moi-e Afiy2 ProbeSets identify exous of this geue. This is a summary of the tissue 

expression peaks exliibited in at least one of these ProbeSets. Expression at moderate 
levels in the following post-embryoiiic organs or tissues: adult eye, adult central nervous 
system. 




roo{}1034 


3L 


18040863-18049861 


tq»trcam 


CG42393 


No riyAtlas data avadablc because no Afty2 PiobcSet aligns to au cxou of CG42393. 


(inwniitreani 


r034252 


Expression at high levels in the following post-em lnynnic organs or tissues: adult ovary. 


81 


Within 


Eip75B 


Two or more Afty'2 ProbeSets identify exons of tliis gene. This is a summary' of the tissue 
expression peaks exliibited in at least one of these ProbeSets. Expression at moderate 
levels in the following post-embiyonic organs or tissues; laiv al adult cenn-al nenous 
system, larv al midgut, larval hiudgut. laival Malpighian tubules, lai-v al'adult fat body, 
ianal adiilt salivary aland, lanal trachea, adult ovary, lan'al 'adult careass. 


82 


roo{}1039 


3L 


18521783-18530885 


iq>5trceim 


CG32198 


E;(.pressiun al high levels in the fulluwiug pusl-cmbiyunic organs ur tissues: laival'adulL 
salivary gland. 


downstream 


staii 


Little or no expression detected in any lan al or adult organs tissues. 


85 


roo{}1043 


3L 


18765564-18774186 


i^stream 


Autl 


Nearly all laiv al and adult oi-gaus tissues expressed at moderate or higli levels. 
Expression at liigh levels m the followmg post-embiyomc organs or tissues: lan al adult 

midgul. larval Malpigliiau tubules, adult heart, larval fat budy, viigiu spemialhcea. 
Expression at moderate levels in the followinc post-embiyonic organs or tissues: adult 
head, adult eye. laivaladult central nenous system, adult crop. laivaL adult hindgut, adult 
Malpighian tubules, adult fat body, larval adult saHvaiy gland, lan al hachea. adult femnle 
reproductive system, adult male accessniy eland, lanal aduh carcass. 


downsti'eam 


CG 14073 


Expression al moderate levels in the following pust-embiyuiiie uigaus ur tissues: 
Ian al adiilt ceuti'al neivous system, adult crop, laiv al Malpighian tubules, lan al fat body, 
lanal salivaiy gland, laival trachea, adult female reproductive system, adult testis, lanal 
carcass. 


YTilbiu 


fiz-fl 


Expression at high levels in the following post-embiyonic organs or tissues: adult ovary. 
Expicbsioii al mudcralc levels ui the followmg posl-ciiibiyoiiie uigaiis or tissues: adull 
bram. 




roo{)1055 


3L 


19841657-19850786 


lip si ream 


klu 


Expression at moderate levels in the following post-cmbiyonic organs or tissues: laival 
ceutial nervous system, adult testis. 


84 


downstream 


RabS 




Within 


Papss 


Expiessiuu al lugh levels m the followmg pusl-einbiyome organs ur tissues: laival fat 
body larval sahvary gland. Expression at moderate levels m the followmg post- 
embiyonic organs or tissues: adult head, adult ceuti'al neivous system, adult midgut, adult 
Malpighian tubules, adult fat body, adult sahvary gland, adult female reproductive system, 
adult carcass. 


85 


roo{}1059 


3L 


20106S13-20116011 


up .treani 


CG141S7 


Expression at moderate levels m the followmg post-embryomc organs or tissues: adult 
ovaiy. 


clo\Mi^.treani 


CG7365 


Expression at high levels in the following post-embiyonic organs or tissues: laival' adult 
hindgut. Expression at modeifite levels in the following post-embryonic organs or tissues: 
adult eye. 




TOO {} 1076 


3L 


21299303-2130a403 


upstream 


CG7632 


Expicbsiun al iiiuilcialc levels in (he followmg pusl-cuibiyonic oigans or tissues: adult 
head, adult eye. adult central neivous system, adult crop, adult liindgut. adult Malpighian 
tubules, adult heail. adult fat body, adult ovary, adult carcass. 


86 


downstream 


Rab26 


Little or no expi'essioii detected in any lan al or adult organs tissues. 


Within 


Pc 


Expression at moderate levels in the tbllowmg post-embiyomc organs or tissues: 
laival adult central neivous system, adult ovaiy. 


87 


roo{}158^ 




21951869-21952236 


upstream 


CG7458 


No FlyAtlas data available because no A£Ey2 ProbeSet aligns to an exon of CG7458- 


downstream 


CR34262 


No FlyAtlas data available because no Affy2 PiobeSet aligns to an exon of CR34262. 




ioo{}158i 


3L 


21954331-21954698 


iip'jtrenm 


CR34262 


No Flyi\tla'i data available because no .Vlf5'2 ProbeSet aligns to an exon of CR34262. 


88 


downstream 


CS-2 


Expression at moderate levels in the following post-embiyonic organs or tissues: adult 
midgut, laival. adult hindgut, laival adult Malpighian mbules. 


89 


roo{}3796 


3L 


23191794-23191887 


iip'.treani 


rO.U03 1 


Xo expression detected in any lanal or adult organs tissues. 


downstream 


nAcRalpha-80B 


Two ormore Affy2 ProbeSets identify exous of tliis gene. This is a summary of the tisstie 
expression peaks exhibited in at least one of these ProbeSets. Expression at moderate 
levels in the followmg post-embryomc organs or tissues; adult central nenous system. 


yu 


roo{}58i4 


5L 


23592989-23593409 


upstrceim 


CG32230 


High levels of expression obscivcd iu all laival fuid adult organs, tissues. Expression at 

high levels in the following post-embiyonic organs or tissues: adult head, adult eye. 
laival adult central nenous system, adult crop, laival adult midgut, laival adult hiudgui. 
Ian aladiilt Malpighian tubules, adult heai-t. Ianaladiilt fat body, lanal adult salivary 
glaud. lanal trachea. aduU female reproductive system, adult male reproductive system, 
laival. adult carcass. 


downstream 


CGI 7454 


High or nirMierate levek of expi-ession obsen-ed in all lan'al and adult organs.' tissues. 
Expression at high levels in the following post-embryonic oi^ans or tissues: adult eye. 
adult ovaiy. Expression at moderate levels in the following post-embiyonic organs or 
tissues: adult head, laival adult central nen ous system adult crop, lan al adult midgut, 
laival adult hiudgut. laivaL adult Malpighian Uibulcs. adult heait, laivaL'adult fat body, 
lanal'adnit salivaiy gland, lanal trachea, adult spermathecae. adidt male reproductive 
system, lan al adult carcass. 


~ \Wthin 


AG03 


Expression at high levels in the follow'ing post-embiyouic orcans or tissues: adult o\ aiy. 


91 


roo{}2355 


3L 


23648593-23649016 


upstream 


CG32230 


High levels of expression obsened m all lan al and adult organs.'tissues. Expression at 

high IcvcU in the following post-cmbryoiiic organs or tissues: adult head, adult eye. 
Ianal adiilt centi-al neivous system, adult crop, lanal adult midgut, lan al. adult hindgut. 
lan al adult Malpighian mbulcs. adult hcait. lan al adult far body, lanal adult salivary 
gland, laival trachea, adult female reproductive system, adult male reproductive system, 
laival adult carcass. 


downstream 


CGI 7454 


High or moderate levels of exprcssion obseived m all laival and adult organs tissues. 
Expression at high levels in the following pnst-enibiyontc ni"gans or tissues: adult eye, 
aduh ovaiy. Expression at moderate levels in the followmg post-embiyonic organs or 
tissues: adult head, larval adult cential nervous system, adult crop, laival adult midgut, 
lan al adult hindgut. laival adult Malpighian mbules. adult heart, laival adult fat body, 
larval adult sahvaiy gland, laival trachea, adult spermathecae. adult male reproductive 
system, lanal. adult carcass. 


Wilhiu 


A003 


Expression al high Icvclb iu the follow iug posl-embrjome oi);aus ur tissues: aduli ovaiy. 
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92 


ioo{)1189 


3R 


192535-200859 




hkh 


Expre^.?.ioii at luodeiate levels iii the followiiie pofrt-embiyoiiic orsJiii?' or tisiiie^.: lai'^ al 
ceutial uen oiis svstein. 


dowiiitrcam 


CO 11 739 


Ncaily all lai"V"al autl adult oigans tissues cxpic^^cd at moderate oi high levels. 
Expression at high levels iii the following posl-embiyoiiic organs or tissues: adult head, 
adult eye. adult heart, lanal adult fat body, adult speiniathecae. adult testis, adult carcass. 

Expression ot moderote levels in the following post-embiyouic oi-gnns or tissues: 
larval adult central nei^ ous systecL adult crop. laiTal adult midgut. laiTai' adult liindgut. 
laival adull Malpiyhiaxi lubulcs, laival IrawUca. aduU ovaiy. laival caicass. 


partial overlap 


CGIOOO 


Expression at moderate levek in the followmg post-emhr^'omc organs or tissues: adult 
head, adult eve. adult ceuti-al ueiTous system. 


93 


ioo{}dsx[D] 


3R 


37(ill98-37<ill98 


upstream 


Ids 


Expression at moderate levels m the followmg post-embiyomc organs or tissues: larval 
ceuti'al uer\"ous system, adult ovaiy. adult testis. 


downstream 


CD98hc 


High ur muLlcialc Icvcl^i ul expression ubscivcd m all laival and adult uigauv tissues. 
Expression at high Ie\'els m the following post-embiyonic organs or tissues: adult head, 
adult eye. laiTaLadult ceutral nervous system, adult crop. lar\'al'adult midgut. laiTal adult 
hindgut. adult Malpighian tubules, adidt heart, laival adult fat body, laival adult salivary 
glaud. adult female reproductive system, larvaladult carcass. Expression at modei'ate 
levels ill the following pusl-euibiyonic uigaus oi tissues: laival Malpighiau tubules, laival 
trachea, adult male reproductrve system. 


Widdn 


dsx 


Two or more Affy2 ProbeSets identify exous of this gene. This is a summary of the tissue 

expression peaks exhibited m at least one of these ProbeSets. Expression at liigh levels in 
the following po<.t-einhiyoiiic organic or tissues: adult fat body adult spennafhecae. 
Expiessiou al modeiale levels m the fulluvvmg pusl-embryume organs or tissues: adult 
head, adult crop, adult liindgut, adult Malpigliian tubules, adult heart, larval fat body, adult 
salivaiy gland, adult cai'cass. 


Q4 


roo()126'i 


3R 


42287R5-4237892 


up stream 


CG31462 


No cxpivssion detected in any laival or adult organs 'tissues. 


downstream 


ObpR5a 


No expression detected in any laival or adult organ s'tissues. 


Within 


C043462 




95 


roo{)1267 


3R 


4427544-4436638 


upstream 


Cenp-r 


Expression at moderate levels in the following post-embryonic organs or tissues: larval 
central uer%"ous system, adult ovary, adult testis. 


downstream 


Or85c 


No expression detected in any laiv al or adult organs tissues. 


Within 






96 


roo{)1290 


3R 


7205013-7214109 


npitream 


KP7Sh 


Two or more Aff^'2 ProbeSets identify exons of iliis gene. This is a smmuaiy of the tissue 
expression peaks exliibited in at least one of these PiobeSets. Expression at modei'ate 
levels in the following post-embiyoiiic organs or tissues: larval central nervous system, 
adult testis. 


upstream 


KP78a 


Two or more Afly2 ProbeSets identify exons of this gene Tliis is a siinimaiy of the tissue 
expression peaks exliibited Ui at least one of these PiobeSets. Expression al moderate 
levels in the following post-embiyonic organs or tissues: laival central nervous system, 
adult testis. 


downstream 




Expression at moderate levels iu the followmg post-embryonic orgaiis or tissues: adult 
eye. laival'adult central ueivous system, adult midgut. lar\*al' adult liindgut. larval'adtilt 
sahvary gland, adult ovaiy. lar\"al'adult cai-cass. 


within 




Expi"essioii at hi&h levels in the foUowina post-embiyonic organs or tissues: loival/adiilt 
ceuti'al ueivous system, hxpressiou at moderate levels in the following post-embryonic 
oi^jaiis Ul tissues: adult head, adult eye, adult heart. 


97 


ioo{)1348 


3R 


8690339-8690766 


upstream 




Nearly all laival and adult organs tissues expressed at moderate or higli levels. 
Expression at high levels in the followina post-embiyonic organs or tissues: adult head, 

adult eye, ndult thoracico-nbdoiuinal ganglion, adult crop, adult hindgut, larval adult 
Malpigliian tubules, laival adult sahvary gland, laival trachea, adult spennathecae, adult 
male reproductive system, laival carcass. Expression at moderate levels iu the following 
post-embiyonic oreans or tissues: laival'adult ceutral neivous system, adult niidoiit, lai'\"al 
liindgut. adult heart, laival fat body, adult cai'cass. 


downstream 


d-cup 


Expression at moderate levels in the following post-embryonic organs or tissues: adult 


9S 


ioo{}I359 


3R 


10020205-10029296 


upslicain 


CG3199 


Expicssioii al liiah levels in the folluuiim posl-cnibiyonic oiaaus oi lissiics: adult Icslis. 


dowiisTrcani 




Expression at higli levels in the following post-embryonic organs or tissues: adult ci op. 
adult fat body, adult spemiathecae. adult carcass. Expression at moderate levels in the 
following post-embiyonic organs or tissues: adult head, adult eye. adult heai1. 


Within 


DopR 


Fxpressinn at moderate levek in the following post-embr\'onic organs or tissues: adult 
brain. 


99 


roo{)1378 


3R 


13464089-13464522 


upstream 


tRNA:rR31573 


No Fly Atlas data available because no A£Ey2 ProbeSet ahens to an exon of 
tRNA:CR31?73. 


downstream 


CG43175 




100 


10001379 


3R 


135S8940-13589367 


upstream 


TyiR 


Little or no expression detected in any Iar\ al or adult oraans tissues 


downstream 






101 


roo{}13S8 


3R 


15267283-15276380 


upstream 


C03517 


Expi'ession at high levels in the following post-embiyonic organs or tissues: adult testis, 
hxpi'ession at moderate levels in the followmg post-embiyonic organs or tissues: laival fat 

-= Q. , r-j hody. . — : 


dowiishcam 


Dys 


1 wo or more Ariyz ProbeSets identity exons ot this aeiie. 1 nis is a siinimary ot the tissue 
expression peaks exhibited in at least one of tliese ProbeSets. Expression at high levels in 

the followmg post-embiyomc oi^ans or tissues: adult crop, laival imdgut. laival adult 
hmdgut. laival Malpighian tubules, lan al sahvary gland, adult spemiathecae. Expression 
at moderate levels iu the following posi-cmbiyonic organs or tissues: adult head, adult eye. 

larval adult ceutral neivous system, adult midgut, adult Malpighian tubules, adult heart, 
larval adult fat body, adult salivary gland, laival U'achea. adult ovaiy, aduh male accessoiy 
aland, laival odult cni'cass. 


VVllUlU 


CG3 1221 


Expi'ession at high levels m the followmg post-embiyomc organs or tissues: laival^adult 
vcuiifd iierv uus syslcui. Expiessiuu al luudeiale lev els m the follow mi; posl-cmbiyoiiie 
orflans or tissues: adult head. 


102 


roo{}1392 


3R 


1598246S-15991579 


upstream 


CR42836 




downstream 


CG5023 


— ^ ■ ■ . I ■ -. — : r — r-Ti ■ T ■ ■ T~l 

Expression at hi^h levels m the lollowms post-embryomc organs or tissues: adult crop, 
followmg post-embryomc organs or tissues: adult head, adult imdgut. laival Uaehea. 


103 


roo{}1395 


3R 


16156776-16157203 


upstream 


Sirt2 


Neaily all laival and adult tissues organs expressed at moderate levels. Expi'ession at 
high levels in the following post-embryonic oi^ans or tissues: adult testis. Expression at 
moderate levels iu the following post-embryouic oi'gnus or tissues: adult head, adult eye, 
laival adult central neivous s>'stem, adult crop, laival adult midgut, laival' adult hindgut. 

tarsal adull Malpighian lubules. adult liearl, laival adult fat bo<.ly, laival adull sahvaiy 
gland, adult ovaiy. adult male accessoiy gland, adult cai'cass. 


downstream 


lr92a 


No expression detected iu any laival or adult oraans tissues. 


104 




.1R 


18065269-18074270 


upstream 


Gld2 


Expression at liigh levels m the followmg post-embiyomc organs or tissues: adult testis. 


downstream 


mir-IOlO 




Wilhiu 


SKIP 


No Fly Alias data av ailablc because uu Affy2 PrubcSel ahgiis lu au exuu uf SKIP. 
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roo{}l1lC 


3R 


19510'I7'I-19510901 




CG16710 


No expre'-,^ton detected m any lar\"al or adiiit organ'-. tis£.iie£,. 


105 


downstream 


SPE 


hspressiou at high levels m the followmg post-embiyomc organs or tissues: adult head, 
adult eye. adult caicass. Expicssion at moderate levels in the followmg post-embiyonic 
organs or tissues: adult crop, adult liindgiit. adult heart, lai-vaL adult fat body, adult 
speiinathecae. 


Within 


CGI 8754 


Little oi' no expi'essioii detected in any lfir\ al or adult orgons'tissues. 


1116 


mojj 1411 


IR 


]0fifi11Sl-19fi70:73 


upsneam 


snRNA:Ul:95Cb 


Mo f lyAtlas data available because no Affyl ProbeSet ahgns to an exon of 
snRNA:Ul;95Cb. 


downstream 


siiRNA:Ul:95Ca 


No FlyAflas data available because no Arty2 PiobeSet aligns to an exon of 
snRNA:Ul:95Ca. 


Williin 


CGi1355 


Little oi' no expression detected in any lar\al or adult organs tissues. 


107 


roo{)1421 


3R 


21351606-21560707 


upstream 


CLS 


High or moderate levels of expression obseived ui all larval and adult organs tissues, 
Expression at liigh levels in the following post-cnibryonic organs or tissues: lai-^al fat 
body, adult testis- Expression at modei-ate levels in the following post-embryonic organs 

or tissues: adult head, adult eye. larval adult cennal nerv ous system, adult crop, 
larval'adult midgut, laival adult hindgut. lai-val adult Malpigliian tubides. adult heart, adult 
fat body. larval'adult salivaiy gland, laival trachea, adult female reproductive systenL adult 
male accessory gland, lai-val adult carcass. 




T.pRl 


Two or more Atty2 ProbeSets identity exons of this gene- This is a summary of tlie tissue 
expression peaks exhibited in at least one of these ProbeSets. Expression at high levels m 
the following post-embiyonic organs or tissues: adult central nervous system, adult 
midgut, adult heait. adult fat body, adult carcass. Expression at moderate levels in the 
following post-embryonic organs or tissues: adult head, adult eye. larval ccnti-al nervous 
<.y*.teni. larval midgut, larval trachea, adult ovary, larval carca<is. 


Withtn 


TpR2 


Expiciiiou Hi high levels ui Lhe following puil-cmbiyoiiii; orgaui or li^'^uc-^: adull heaiL 
achilt fat body, adult spermatheeae, adult cai'cass. Expression at moderate levels in the 
following post-embryonic organs or tissues: adult head. laiTal adult central neiTous 
system, larval'adult hindgut, 


1 08 


n>o{}alpha4CTT2[l ] 


^R 


''1 658468.71667591 


upbUcaiu 


Msl57Da 


Expression at high levels in the followmg post-embryomc organs or tissues: adult male 
attcsboiy gland. Expression al modcralc lc\ els in ihc folluwiug posl-cmbiyoiiic organs 01 
tissues: adult testis. 


downstream 


CO 14545 


Expression at high levels in the following post-embryonic organs or tissues: adult ovary. 




alpha4GT2 


Expression at higli levels in the following post-embiyouic organs or tissues: ndult male 
accessory eland. 


109 


roo{)1425 


3R 


22202102-22211203 




CG33970 


Tv\u or more Airy2 PiubcScls idculify cxous of ihis gene. Tins is a suumiary of lhe lissuc 
expression peaks exhibited in at least one of these ProbeSets. Expression at higli levels in 
the following post-embiyonic organs or tissues: adult head, adult crop, aduh hindgut. adult 

sahvory gland, adult carcass. Expression at moderate levels in the following post- 
embiyonic OTg^ins or tissues: adult eye. adult midgut, larval hindgut. larval trachea, adult 
lc^li:3. lui'val caivass. 




dowmtream 


CG14239 


Little or no expression detected m any larval or adult orcans tissues. 


110 


i-cio{}U26 


3R 


22336279-22345281 


upsUcaiu 


CG5455 


Nearly all laiTal and adult organs tissues expressed at moderate or higli levels. 
Expression at higli levels m the followmg post-embiyome organs oi" tissues: adult head, 
adult eye. adult central nervous system, adult crop, lanal nudgut. adult hmdgut. adult 
hcarl, adull fat body, adull eaieass. Expicsi^iou al mudcialc levels m ihc followmg posl- 

embryomc organs or tissues: lar\ al central nervous system adult midgut, larval a didt 
Malpighiau mbiiles, adult salivary gland, laival hachea. adult spermatheeae. adult male 
reproductive system, lai-val carcass. 


douiiitieam 


scnb 




Within 


CG6490 


No FlyAtlas data available because no Af(y2 ProbeSet aUgns to an exon of CG6490. 


111 


roo{}1429 


3R 


22036330-22636757 


iipstieam 


snoRNA:Me28S-U1554 


No FlyAtlas data available because no Afty2 PiobeSet aligns to an exon of 
snoRN A : Me2 8 S -U 1 5 54. 


downstream 


erp 


Many laival and adult organs^ tissues expressed at moderate or high levels. Expression at 
high levels in the follovv'ing post-embiyomc organs or tissues: laival adult nudgut. laival 
liiiidgul. lai val adull Malpigliian Uibulcs. adull spcmialliccac. Expicssiuii al iiiodciatc 
levels in the following post-embiyonic oi-gans or tissues: adult head, adult eye, laival'adult 
cennal nervous system, adult crop, adult hmdgut. larval aduh salivaiy gland, adult ovary, 
adult male accessoiy gland. 


Within 


Tl 




112 


roo{)1430 


3R 


22833182-22842258 


i^stream 


CG6295 


Expression at high levels m the following post-cmbiyonie organs or tissues: laival/adult 
midfiiut- 


downstream 


CGI 7 192 


Expression at high levels in the foUowina post-embiyonic organs or tissues: adxilt midgtit. 


Within 


NepYr 


Expression at modeinte levels in the follo\\ ing post-embiyomc organs or tissues: adult 
lundgut. 


Hi 


ioo{)1701 


3R 


23346935-23356085 


iipsticani 


CG 13972 


No expression detected in any larval or adult organs tissues. 


downstreain 


Gi-QRb 


No expression detected in any larval or adult organs tissues- 


Within 


CG12885 


Little or no expression detected in any larval or adult organs tissues. 


114 


nio{)1434 


3R 


23349297-23355043 


upstream 


CGI 3972 


No expression detected in any larval or adult organs tissues. 


downstream 


Gry8b 


No expression detected m any larval or adult organs tissues. 


Within 


CG12885 


Little OI' no expi-ession detected in any larval or adult organs tissues. 


115 


100OI445 


3R 


24584063-24589621 


xipstieam 


CG 14061 


Expression at high levels in the foUou'ing post-embiyouic oi-gans or tissues: adult male 
accessory aland. 


downstream 


rri-U295 


Expression at moderate levels in the following post-embryonic organs or tissues: adult 
male accessoiy gland. 


116 


ioo{}l155 


3R 


25707797-25716895 


upstream 


CG3413i 


Two or more Afty2 ProbeSets identify exons of this gene. This is a suumiaiy of the tissue 
expression peaks exhibited in at least one of these PrnheSets Expression in all larval and 
adult organs/tissues ranges from low to imdetected, Expression at moderate levels in the 
following post-embiyonic organs or tissues: adult salivaiy gland, adult o\ aiy, adiUt testis. 


downstream 


CGI 55 17 


No expression detected m any larval or adult organs tissues. 


Within 


CG31038 


Two or more Affy2 ProbeSets identify exons of tliis acne. Tliis is a sunmiaiy of the tissue 
expression peaks exhibited in at least one of these ProbeSets Expression in all larval and 
adult oi^ans. tissues ranges from low to imdetected. Expression at liigh levels m the 
following post-embryonic organs or tissues: adult eye. larval trachea. Expression at 
moderate levels in the following post-embiyouic organs or tissues: adult head, adult crop, 
larval adult hindgut. adult Malpigliian tubules, adult heail. adult sahvary gland, adult 
spannathecae adult male accessmy eland, laiva! adult carcass- 




ioo{}1458 


3R 


26I43I03-26150636 


upstream 


CG34300 


Linle or no expression detected in any laival or adult organs tissues. 


117 


doun<,tream 


Fei-IHCH 


Higli levels of expression obsei-ved m all lai^val and adult organs tissues. Expression at 

high levels in the following post-embiyonic organs or tissues: adult head, adult eye. 
larval adult cential uci-vous system, adult crop, lai-val adult imdgut. larval adult hmdgut. 

lai-val adult \Talpighian tubules, adult heart, larval adult tat body lai"\al adult salivary 
gland, laival trachea, adult female reproductive system adult male reproductive system, 
lai-val adult carcass. 




hdc 


Expression at high levels in the following post-embiyouic organs or tissues: laival central 
nervous system. Expression at moderate levels m the followmg post-embryome organs or 
tissues: adult central nervous system, larval trachea, adult ovary, adult male reproductive 
sy&lcm, laivul caivas:^. 
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118 


roo01460 




26221995-2623U202 




Fei2LCH 


High levels of expression observ ed in all larval and adult organs/tissues. Expression at 

high levek in the following poit-embryonic orgEins or tissues: adult head, adult eye. 
laiTal adult central ueiTous system, adult crop, laival adult midgut, lan al adult hiudgiit. 
lar\ <il adult Malpighian tubules, adult heart. lar\-al adult fat body, lai-val adult sahvary 
gland, laixal trachea_ adult female reproductive system, adult male reproductive system, 
lar\al 'adult carcass. 


downstream 


CG2217 


Expression at liigh levels m the followmg post-cmbiyomc organs or tissues: adult central 
uer\cus '-yiiteiii, lai-val £.ali\ aiy gland. Expression at niodemte levels in the follow ing post- 
embiyouic organs or tissues: adult head, adult heait. adult fat body, adult spemiathecae. 


duwmlitraiu 


CO42740 




119 


roo!}4733 


X 


'57196.64391 


upstKam 


CR13863 




downstream 


tyn 


Fxpression at high leveU in the following post-embryonic organs or tissues: larval 
hiudeiit. 


no 


ron{)7 


X 


721690-720423 


tipstFcam 


See22 


High or moderate levels of expression obsei-v ed in all lai-val and adult organs tissues, 
Expression at high levels in the following post-embryonic oi-gans or tissues: adult eye. 
adult crop, larval midgut. laiTal adult Malpighian tubules, adult heart, larval adult fat 
body, laival adult salivaiy gland, lai-val ti-aehea. adult spermathecac, adult male accessory 
gland, Expression at modeiate levels in the following post-embryonic oi^gans or tissues; 
adult head, larval adult central nervous system, adult midgut. laiTal adult hiudgut. adidt 
ovaiy. adult testis, laival adult eai cass. 


downstream 


rri14635 


Expression at modei-ate levels in the following post-embiyonic organs or tissues: adult 
testis. 


Willlill 


CG43S67 




121 


roo{}13 


X 


957844-96S579 


upstream 


CO 14629 


Many laival and adult organs tissues expressed nt moderate or high levels. Expression at 
lugh levels in the followmg post-embiyonic organs or tissues; adult head, adult eye. 
laival adult midaui. laival Malpighian nibuks. aduli hean. laival adult fat body, adult 
spenunthecae, adult carcass. Expression at modei-ate levels in the fol]o\\'ing post- 
embiyonic organs or tissues: adult brain_ laival adidt hindgut. adult Malpighian nihules_ 
lanal liachca. larval carcass. 


downs treani 


CG3655 


Two or moi\; A£ty2 ProbeSets identify cxons of tins gene. This is a summaiy of the tissue 
expression peaks exhibited m at least one of these PrabeSets Expression at high levels in 
the following post-embryoiaic organs or tissues: adult crop, adult saUvaiy gland. 
Expression at moderate levels in the following post-embiyonic organs or tissues: adult 
eye. lar\'al midgut, laival, adult hiudgut. lar\'al''adult Malpighian mbules. 


122 


roo{)20 


X 


1631199-1640305 


upstream 


CG3793 


bxpression at moderate levels in the following post-embryomc organs or tissues; adult 

Icslis. 


downstream 


C042666 


Two or more Affy2 ProbeSets identify exons of tliis gene. Tliis is a simimary of the tissue 
expression ]>eaks exhiliited in at least one ot these ProbeSets Expression at moderate 
levels in the foUowiug post-embr>'ouic organs or tissues: adult testis. 


downstream 


Adar 


Little oi' no cxpi-ession detected in any larval or adult oraans tissues. 


partial os"erlap 


5;cgdelta 


l.ittle or no expression detected in any lan-al or adult organs/tissues. 


123 


ioo{}25 


X 


229392C-2302220 


upstream 


PsGEF 


Little or no expression detected in any larval or adult oraans, tissues. 


downstream 


CG12496 


Little or no expression detected in any larval or adult organs. tissues. 


124 


ioo{}w[bf] 


X 


2685708-2685712 


upstream 


CG32795 


Neai'ly all larval and adult tissues organs expressed at moderate levels. Expi^ssion at 
moderate levels in the following post-embryonic organs or tissues; adult head, adult eye. 
adult central ncivous system, adult crop, laival adult midgut. laivaL adult liindgut, 
larval adult Malpighian mbides. adult heail. larval adult fat body, lai-val adult sali\.ary 
gland, larval trachea, adult female reproductive system. laiTal adult carcass. 


downstream 


CG 12498 


Expression al modcinlc levels iii the fulloiviug posl-cmbiyoiiic organs ur tissues; adult 
testis. 


Within 


kinc 


Iwo or more Affy2 ProbeSets identify exons of tins gene. Ihis is a suimuaiy of the tissue 

expression peaks cxliibited m at least one of these ProbeSets, Expression at moderate 
levels in the following post-embiyonic organs or tissues: adult eye. adult brain, adult heart, 
laival ti^achea. 


Within 


V, 


Expi-ession at high levels m the following post-embryonic organs or tissues; laival^adult 
Malpigliian tubules. Expression at moderate levels in the following post-embryonic 
organs or tissues: adult eye. larval fat body 


125 


rou{}v\[!>pl] 


X 


2691741-2091745 


upstream 


w 


Expression at liigh levels in the following post-cmbiyonic organs or tissues: laival adult 
Malpighian tubules. Expression at moderate levels in the following post-cmbiyonic 
organs or tissues: adult eye. larval fat body. 


dowuslream 


CG12498 


Expression at moderate lc\'cls in the foUowing post-embryonic organs or tissues: adult 
Icslis. 




kiiTc 


Two or more Affj'2 ProbeSets identify exons of tliis gene. This is a suinmaiy of the tissue 

expression jieaks exiubited in at least one of these ProbeSets Expression at niodei-ate 
le\"els in the following post-embiyonic organs or tissues: adult eye. adult brain, adult heaiT. 
Inival trachea. 


126 


roo{}28 


X 


2717876-2726365 


upstream 


CGI 2498 


Expression at moderate levels in the following post-embryonic organs or tissues: adult 
testis. 


downstream 


CG14416 


No expression detected in any laival or adult organs tissues. 


Witfaiii 


kirre 


Two or more AfEy2 ProbeSets identify exons of tliis gene. This is a summaiy of the tissue 

expression peaks exiubited m at least one of these ProbeSets, h,xpression at moderate 
levels in the following post-cmbiyonic organs or tissues; adult eye. adult brain, adult licait. 
laival ti'achea. 


127 


roo{)3'l 


X 


3112591-3121681 


iip'ineani 




Many laival and adult organs tissues expressed at moderate levels, hxpressiou at lugh 
levels in the following posr-embiyonic organs or tissues: larval adult Malpighian uibules. 
laival fat body, larval salivaiy gland, lnr\al trachea. Expression at moderate levels in the 
tnllnwing post-embiyonic (irgans or tissues: adult head, adult eye larval central neivmis 

system, adult crop, larval adult midgut, lar\ al 'adult hindgut. adult hean, adult fat body. 

adult saUvary gland, adult female reproductive system, adult male rcpi-oductivc system, 
laival adult carcass 


downs Ircam 


C014265 


Expression at high levels in the following post-embiyonic organs or tissues: larval 
salivary gland. 


Within 


due 


Expression at moderate levels in the followmg post-embiyomc organs or tissues: adult 
eye. larvaladult cential neivous system, adult Malpighian tiibules. adult heart, adult 
saliv diy gland, lai v al lr.4elica. lai"v ill adull eaieass. 


128 


roo{}37 


X 


3387180-3396280 


upstream 




Expression at moderate levels in the foUowing post-embryonie oig;ans or tissues: 
larval/aduh central nervous system, laival trachea, adult female reproductive system, adult 
Icslis. 


dowustieani 


CG32791 


Little or no expression detected m any larval or adult or sans tissues. 


AVitbin 


GasS 


F.xpressinn at moderate levels in the tnllnwing post-emliryonic organs or tissues: adult 
testis. 


129 


roo{}39 


X 


3491639-3496347 


upstream 


CG2875 


Expression at moderate levels m the followmg post-embiyomc organs or tissues: laival 
central neivous system, laival adult salivaiy gland, laival tiacliea. adult female 
reproductive system, adult male accessory gland, laival carcass. 


downstream 


Hp? 


Expression at moderate levels in the following post-cmbiyooie organs or tissues; adult 
thoracico-abdominal ganction. 


Within 


AlstR 


tjspression at modei-ate levels in the following post-embiyonic organs or tissues; adult 
eye, adult brain. 
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uo 


roo{}38 


X 


3495975-3496220 


upstream 


CG2875 


centi'al nei-\ ous system, larv al adult salivary gland, larval ti-achea. adult female 
rept'oductive system, adult male accessory gland lar\'al carcass 


downstream 


np7 


Expression at moderate levels in the following post-embryonic organs or tissues: adult 
thoracico-abdominal Qauglion. 


Within 


AlstR 


Expression at moderdte le\'els in the follo\\'iii5 post-embryonic organs or tissues" adult 
eye, adult brain. 


131 


roo041 


X 


3500362-3501109 




CG2S75 


cential nervous system, laival adult salivary gland, larv al trachea, adult female 


(iown^tieani 


Tlp7 


— Expression'm'moda-ate kvek^^ndie followin^a po^sT Ln^^ adiilt 
thoracico-abdominal eanalion. 


Witliin 


AlsiR 


E.\picssion al modcialc levels in llie foUuu ing posl-cinbiyuiiii: oigaiis oi tissues: hdull 


1 1") 


roo{} 1631 


X 




up^ti-eam 


CG2875 


Expression at moderate levels m the followuig post embiyomc organs or tissues' larv al 
cenffal neiTous system, larval adult salivary aland, larval ti-achea. adult female 
— ^ — i-eproducti\e system, adult niale nccessory gland. lar%nl carcnss. 


dowustieam 


Ilp7 


Fxpres^inn at moderate leveK m tlie tnllmving post-em hiynmc organs or tissues: adult 
thoracico-abdominal aanalion. 


Within 


AlstR 


eye. adult bram 


1.!.! 


i-ooj) 53 


X 


16S3601-16S179I 


up^tieam 


CGI5978 


Little or no expression detected in any lar\'al or adult oraans tissues. 


downs ti-eaiii 


CG2861 


^^xpressicm p^s e^u^'i^e'dln^atTeast'^oi^^^ Pi-obeS^^ Expi-e^sion at mod^^ 
levels in tlie following* post-embryonic organs or tissues' adult testis 


134 


roo{)1649 


X 


4884132-4891287 


upstream 


SIPJ 




dnuMisti-eam 


ronfiso 


Expression at moderate levels in the following post-embtyonic organs or tissues: adult 
testis. 










upstream 


SIP3 


Expression at liigh levels in the following post-cmbiyonie organs or tissues: adult testis, 


135 


roo{J57 


X 


'1885090-1889813 


downsti'eara 


CGI 2680 


testis r 


136 


roo{}7S 


X 


7019334-702S434 


i^stream 


fzA 


Expression al moderate levels in the following post-embryonic organs or tissues: 
larval'adult midgut. Iar\ al hiiidgut. lai-val Malpigliian tubides, larval'adult sahvary gland, 
laival trachea, adult ovary, adult male acces<inry gland, larval carcass. 


dowustrcam 


CG9650 


Unle or no expression detected in any larval or aduk organs/dssnes. 


137 




8842847-885029S 


upstream 


CG43255 




ioo{}S9 


X 




niir-49fi4 




Within 


rdgA 


Two or more Aify2 ProbeSets identify exons of this gene. This is a summar>' of the tissue 
expression peaks exhibited m at least one of these PiobeSets. Expression m all larv al and 
adult organs tissues ranges fioin low to undetected Expression at liigh lev els in the 
follovving post -embryonic organs or tissues' adult eye 


138 


roo{)lz[L] 


X 


9181085-91S1085 


upstream 


cll.l 


levels in the foUowmg post-embryonic organs oi' tissues: larval Malpighian tubules. 
Expression at moderate levels in the following post-embryouic organs or tissues: aduh 

eye. adult central ucr-vous system, adult eiop. lai"^-al adult midgut, lan al adult hindgut. 
adult Malpigliian tubule'i, adult heart, larval adult fat body, lai-val adult ^;alivary gland, 
larval trachea, adult female reproductive system, adult male accessory gland, larval 
eaieass. 


dowu&ti'eam 


C12.1 


head adult eye. larval adult centi al nei"vons system, adult crop, larval adult midgut, 
larval adult liindgiu. larval Malpighian mbulcs. larval adult fat body, larval'adult salivary 
gland. Ifu-vnl ti-fichea. adult ovary, adult male accessoiy gland, larval carcass. 


Within 


l7 


T.iftle or no expression detected in iiny larval or adult organs 'tissues 


li9 


roo{}P6 


X 


10161391-10170482 


upstream 


CG 12643 


Expression at high levels m the following post-embryouic oi-gans or tissues: lai'val central 

moderate levels in the following post-embi-youic ot^aus or tissues: adult head, laj-val 
hindgut. larval Malpigliian mbules. adult hean. adult fat body. laiTal salivaiy gland, adult 
spermatheeac, lai^val caieass. 


downstream 


rG2909 


Eiqjression at moderate levels m the followmg post-embiyomc organs oi" tissues: 
larval adult midgut, laiTal Malpighian tubules, adult fat body. 


paitial overlap 


alpha-Man-T 


Two or more A£fy2 ProbeSets identify exons of this gene. This is a summary of the tissue 

levels in the follo\ving post-embryonic organs or tissues: adult head, adult eye, larval adult 
eculial nervous syslcm. larval salivaiy glauiL adull ovaiy. adull male aeecssoiy gland, 


140 


m»{}100 


X 


10580139.10585217 


upstream 


CG 12637 


Expression at moderate levels in the following post-embryonic orgons or tissues: adult 
testis r 


downstream 


CG32676 


Nearly all laiTal and adult tissues 'organs expressed al moderate levels. Expression at 
high lev eh m the follovv ing post-enibiyomc organs oi tissues, larv al sahv ary g^"^- 
expression at moderate levels in tixe tollowmfl post-embiyouic orflans or tissues: aouJt 
eye. lan al centi al ueivous system, adult crop, laiv al. aduli midgut, larval adult liuidgut. 
larval adult Malpighian tubules, adult heart, larval adult fat body, adult sahvaiy gland, 
larval trachea, adult female reproductive system, adult male accessoiy gland, larval'adult 
carcass. 


^thin 


XULbeia 


Two or more Afiy2 ProbeSets identify exons of this gene. This is a summary- of the tissue 

adult organs, tissues ranges fi-om low to imdetected. Expression al high levels in the 
following post-cmbiyonie organs or tissues: adult brain. Expression at moderate levels in 

nervous system 


141 


roo{}v[36f] 


X 


10819187.108191S7 


upslicam 


CG11203 


Lilllc or uu expression dclcelcd in any larval ur adull oiiiaus tissues, 


downstream 


CG2145 


high levels in'the following post-embryonic orgajis or tissues: adult head, adull eye. adult 
larval trachea, adult spei'niathecae. adult carcass. Expression at moderate levels in the 
Malpighian mbiJes. lanal salivary gland, larval carcass. 


Within 


V 


Expression at high levels m the following post-cmbiyomc organs or tissues: larval adult 
fat body, adult spenuathecae adutt carcass. Expression at moderate levels in the following 
post-embiyonic organs or tissues: adull head, adult eye. adull heail. 


14: 


roo{)ni 


X 


11637655-11644743 


i^strcam 


CR43385 




downstream 


m 


Expression at modeiate levels in the following post-embiyonic organs or tissues: adult 
crop. 


143 


roo{}123 


X 


139991I1-140nS2n3 


upstream 


tRNA:S774:12Ef 


No riyAtlas data available because no Afiy2 ProbeSct aliens to an cxou of 
tRNA:S774:UEf. 


downstream 


tRNA:S7:12Eg 


No tlyAtlas data available because uo Affyi FrobeSet aligns to au exon of 
tRNA:S7;12ER. 
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Flo-2 












down^treaiu 


CG9030 


Expression at hieh. levels m the loUowmp post-embryomc orsaus or tissues: adult testis. 


144 


ioo{}132 


X 


14830948-14840146 




pdgy 


Two or more Affj'2 ProbcScts itlcutify cxons of tins gciic. Tins is a summary of the tissue 
expression peaks exliibited in at least one of these ProbeSets. Expression at high le\ els in 
the foUowine post-eiubi-youic organs or tissues: adult head, adult eye. adult central 
ner\*ou5 system, ndult crop. lni-\'al fldult midgut, laivnl adult hindgut. lfir\'al adult 
Malpiehiau nibules. adiih heart, larv al tat body, lan al h-achca. adult male reproductive 

syslcm. liii vdl adull c<i]\:dss. Expidsiou al modcialc lc\cU in ihc fuUuwiua publ- 
embryonic organs or tissues: larval central nervous system, adnlt fat body, larval adult 
salivary aland, adult female i^eproductive system. 


145 


roo{} 142 


X 


16116866-16125157 


iipiti'eani 


disco 


Expression at moderate levels m the follo\\"mg post-embiyomc organs or tissues: adult 
head. larval centi-al nervous system 


downstrenm 


snRNA:U5:14B 


No FlyAdai data available because uo AXfy2 PiobcSel aUi^is lu an cxou uf 
snRNA:U5:14B. 


146 


roo{}143 


X 


16234756-16243854 


upstream 


Dspl 


Nearly all laiTa! and adult tissues oi'sans expressed at moderate levels. Expi"essiou at 
high kvcls ill the following post-cmbryonic organs or tissues: lai-val central nervous 
system, adult nvaiy Fxjiression at ninderate levels in the tollowmg post-enil')ryonic 
organs or tissues: adult head, adult eye, adult central ueiTous system adult crop. 
Iar\*al 'adult midgut, laival adult liindgut. larval Malpighian tubules, adult heart, 
laival adult fat body, larval aduh sahvaiy gland, lanal trachea, adult spenuathecae. adult 
male accessoiy gland. Iai"val adult carcass. 










flnwiislreani 




Nearly all laic al and adult ttssues.oi'gatis expi-essed at moderate levels, Fxpi'essinn at 
moderate levels in the following post-embiyonic organs or tissues: adult head, adult eye, 
lai-val adiilt centi-al nervous system, adult crop, lai-val adult midgut, lan al adult hindgut. 
lai-val'adult Malpighian tubules, adult heart. Iar\al fat body. laiTal adult salivaiy gland, 
lai^val trachea, adult female reproductive system, adult male accessoiy gland, lai-val 
carcass. 


147 


roo 01(52 


X 


18851158-18859762 


upstream 


CG7378 


Expression at liigh levels in the follo\^ mg pcsi-embiyoiiic organs or tissues: adult eye. 
ndult crop, adult cm-cass. Expression at modei'nte levels in tlie foilowiug post-embiyoiiic 
oi^aus or tissues: adult head, adult central nervous system. lar\'ai adult lundgiit. adult 
hcail, lai val i;aivabs. 










downstream 


DiedeB 


No FlyAtlas data available because no A£fy2 ProbeSet alifius to an exou of CG34329. 










Witliin 


CG43759 












upstream 


CG15450 


Expression at moderate levels in the following post-embryonic organs or tissues: adult 
testis. 










duvviislieam 


CG43193 




US 


roo{}186 


X 


2070780S-20715352 


Within 


shakD 


Two or more Affy2 ProbeSets identify exous of tliis gene. This is a summary of the tissue 

expression peaks exliibited in at least one of these ProbeSets. Expression at moderate 
levels iu the following post-cmbryouic organs or tissues; adult eye, adult central nervous 
system, adult heart. 


lf9 


roo {} 193 


X 


20932916-20933373 


i^strcam 


CGI 51 8 


Nearly all laival aud adull organs tissues c.\picsscd al uiudcialc ur high levels. 
Expression at high levels in the following post-embryonic organs or tissues: lan.al centi'al 
nervous system. laiTal salivaiy gland, larval ti^achea. adult ovaiy. adult male accessoiy 
gland, larval carcass. Expression at modci<itc levels in the following post-cmbiyonic 
organs en- tissues: adult head, adult eye. adult centi^al tiei-\ niis system, adult ci'op. 
lai val'adull luidgul, laival adull liiiidgul. adull Malpighian tubules, adull hcail, laival adull 
fat body, adult salivaiy gland, adult speimathecae. adult carcass. 










downstream 


CG32512 


Expression at high levels in the fcllowina post-embiyonic organs or tissues: larval 
hindgut. Expression at modciate levels in the following post-cmbiyonic ot^aus or tissues: 
lai-val adult midgut, adult heart, laival adult fat hndy. lai-val trachea, adult nvaiy. adult 
male reproductive system, aduh carcass. 










Within 


bves 


Expression at moderate levels in the following post-embryonic organs or tissues; adult 
ovary. 










upstream 


CG32822 




150 


roo{}1716 


X 


21394786-21424703 


downstream 


CGI 4476 


High levels of expression obseived in all laival and adult organs 'tissues Expression at 

Iiigh levels iu the following post-embryonic organs or tissues: adult head, adult eye. 
laival adult central neivous system, adidt crop, loivaL adult midgut, loival adult hmdgut. 
larval adult Malpighian tubules, aduh heart, laival adult fat body, laival adult sahvary 
gland. larval tiachca, adult female reproductive system, adult male reproductive system 
laival adult carcass. 










iip'jtfeam 


CG404S5 


Two or more Afiy2 ProbeSets identify exons of this gene. This is a summary of the tissue 
expression peaks exliibited in at least one of these ProbeSets. EjqDression at high levels in 
the tollowmg post-embr>'omc organs or tissues: adult bead, adult eye. 


151 


roo{}4286 


X 


22398199-22405374 


downstream 


FucTC 


Expicssiuu al uiudcialc lev els m ihc follow iiig pusl-cmbiyoiiic uigaiis or lissucs; adull 
midcut. 










Williiu 


bluB 


Expression at high levels in the follow ing post-embiyonic organs or tissues: adult head, 
adidt eye. larv al adult central nervous system. 










Within 


stnA 


Fxpression at high levels in the tbllowing post-embiyonic organs or tissues: adult head, 
adull eye, lai val adull cculial ncivuiis system. 
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too associated with genes 


roo associated with genes 


roo associated with genes not expressed in 


cAprcSScll m LcallS/UVary 


cAprcsscu in uincr iisMics 


oniilt' ^ ceil o/av n v*accmYi do^o wm^ ovroilonla 

auiiii Liasuc/cAprcssiuii Uaiu ntii avaiiauic 


roo{}l(2)elL52] 


roof) 283 


roof}4147 


roo{}281 


roof}284 


roof}1598 


roo{}311 


roof}2620 


roof}1665 


roo{}grk[2J 


roof }dnnt3J 


roof}1708 


roo{}grkL3J 


roof}5613 


roof} 989 


roo{}grk[4] 


roof}315 


roof}1653 


roo{}mus201[S] 


roof} 1706 


roof} 992 


roo{}326 


roof}319 


roof}1582 


roo{}339 


roof} 330 


roof} 1265 


roo{}371 


roof} 366 


roof}1378 


roo{}Mhc[4] 


roof}495 


roof}1379 


TOO {} 402 


roof}501 


roof}1411 


TOO 01676 


roof} 784 


roof} 1701 


roo{}419 


roof} 785 


roof} 1434 


roo{}spir[I83] 


roof}813 


roof}25 


TOO {} 508 


roof} 828 


roof}123 


roo{}521 


roof} 1769 




roo{}3250 


roof} 854 




TOO {} 1668 


roof} 862 




roo{}764 


roof} 896 




roo{}775 


roof } 903 




roo{}1670 


roof }scny [roo] 




roo{}1601 


roof} 944 




roo{}1602 


roof} 952 




roo{}793 


roof}958 




TOO {} 796 


roof} 982 




roo{}806 


roof} 1020 




roo{}815 


roof } 1039 




roo{}816 


roof} 1583 




roo{}1707 


roof}3796 




TOO {} 850 


roof}1392 




roof} 866 


roof}1410 




TOO {} 867 


roof} 1426 




roc {} 868 


roof} 1430 




roo{}883 


roof} 1445 




roof} 898 


roof}1460 




roof }911 


roof}4733 




roof} 927 


roof}13 




roof}936 


roof}34 




roof}HnLr3J 


roof}39 




roof}965 


roof}38 




roof}969 


roof}41 




roof}974 


roof} 1631 




roo{}995 


roo{}89 
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